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Aeroquip Detachable, Re- 
usable Fittings reduce hose 
line inventory. For on-the- 
spot replacements cut bulk 
hose to required length and 
attach fittings. 





Unique Fitting design pro- 
vides quick, easy assembly 
and assures positive grip on 
hose. No adjusting is re- 
quired after assembly. 


Hose is constructed of seam- 
less synthetic rubber com- 
pound reinforced with two 
cotton braids and a high 
tensile steel wire braid. 
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...Here's Why! 


AEROQUIP FLEXIBLE HOSE LINES OUTSELL ALL OTHERS 
FOR INDUSTRIAL AND AIRCRAFT APPLICATIONS 


Wide range of male and 
female end fittings in all sizes 
meet practically every re- 
quirement. Fittings are de- 
signed to SAE and JIC 
specifications. 














Tough, durable Aeroquip 
Hose Lines are fire resistant. 
They perform satisfactorily 
at extreme temperatures— 
from —40° to +275° F. 


Aeroquip Hose Lines are 
widely used with hydraulic 
fluids, lubricants, water, 
gasoline, Diesel fuel, air, and 
many other fluids. 
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\eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 


SALES OFFICES: BURBANK, CALIF, * DAYTON, OHIO *« HAGERSTOWN, MD. ¢ HIGH POINT, N.C. © MIAMI SPRINGS, FLA, 
MINNEAPOLIS, MINN, ¢ PORTLAND, ORE. ¢ WICHITA, KAN. ¢ TORONTO, CANADA 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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Full Line Capacity 
Positive Seal 

High Speed Operation 
Low First Cost 

Low Operating Cost 
Low Maintenance Cost 


Over 500 Straightway 
and 3-Way Models in 
V4" —1%4" Sizes 


Ask Ross for Any 
Air Control Information 


Ross makes valves only—hundreds of 
types and sizes. Take advantage of 
the experience gained in over a quarter 
century of concentration on control and 
application of air power! 
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Air Rotary Air Drill Press Impact 
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MEAD SPECIALTIES COMPANY 
4114. N. Knox Ave., DEPT. AH-72 Chicago 41, Iilinols 
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Full of suggestions 
FOR FASTER, 


CHEAPER PRODUCTION 


New MEAD AIR POWER 
CATALOG illustrates, de- 
scribes the complete line of 
famous MEAD-DESIGNED 
Air Operated Devices which 
have been speeding work, 
saving time and money for 

America’s most “Cost 


4 Conscious”’ plants! 
Get your copy. 


Tear out mere 
coup on. remind you 


—or better yet 


mail coupon ‘now! 





MEAD SPECIALTIES CO. 
4114 N. Knox Ave., DEPT. AH-72, Chicago 41, Illinois 


Send free copy of new, colored MEAD INDUS- 
TRIAL AIR POWER CATALOG describing the 
complete line of famous Mead air-operated devices. 


Name 





Cc 
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Address 





City Zone. State 
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Faster Than Sound 


Harold E. Wells, Hydraulics Engi- 
neer with Bell Aircraft, leads off 
this month’s Aviation Section with 
a comprehensive design article 
about the pneumatic system on the 
Bell X-1. This was the first airplane 
to have exceeded the speed of sound. 
Nitrogen charged to 4500 psi is 
the power source. Design problems 
include charging the power system, 
pressure regulation, leakage control 
and safety. 


How Many Bends? 


Watching the stove manifold pipes 
being formed at The Tappan Stove 
Company, made us wonder if there 
is some part being hydraulically 
formed that has more bends. Take 
a look at the sketches which show 
how 13 cylinders move to bend and 
form this part—they’re shown in 
Gil Dodson’s article which describes 
the hydraulic forming equipment. 
It’s also an interesting die design 
problem. 


Engineering Files 


Do you get the best use from your 
engineering files? No material is 
any good if you don’t know that 
you have it. Unless your indexes 
and cross-indexes are kept up-to- 
date, locating data which may be in 
your files depends on memory more 
than anything else. Complex index- 
ing systems present problems too. 
Does the time spent in their care 
payoff in reduced engineering 
costs? 

To help you establish one con- 
venient engineering file for data 








Miia to | 


t i 





Fluid Power Lines 





Working with Dave Boyd on his 
article, which describes three phases 
of hydraulic work being done at 
the Cadillac Tank Plant, had an 
“extra dividend” for us. Dave's 
soft, pleasant Scotch accent coupled 
with an efficiency which is reflected 
throughout his department has led 
us to consider taking a course at 
“that school in Scotland”. 

Dave received his mechanical 
engineering training in Glasgow, 
Scotland. Shortly after coming to 
Cleveland in 1930, he joined the 
Fisher Body Division of General 
Motors where his work included 
the application of pneumatic and 
hydraulic components to produc- 
tion tooling. During the war, Dave 
was machine superintendent at the 
Brush Development Company in 
Cleveland, where he supervised both 





tooling and machine production. 
Several months after the Tank 
Plant opened in 1950, Dave became 
general foreman of machine repair. 
He has been in close touch with the 
reconditioning, rebuilding and _pre- 
ventive maintenance program. 





that directly applies to fluid power 
transmission, that is, oil, air and 
water pressure systems, APPLIED 
HYDRAULICS begins a series of 
Data Sheets in this issue. Some of 
the material which will appear in 
these sheets will be new to you— 
much of of it won't be. But all the 
material will be in a form which 
will readily serve you. 

You'll be able to build a com- 
plete file of basic information and 
if you have already set up a file 
of circuits clipped from your AH 
copies, the file will be a valuable 
design tool. 

We'll appreciate hearing from 
you if you have any suggestions or 
charts and graphs which you would 
like to see in Data Sheet form. 


Mechanical Linkages 
and Fluid Power 


While some jobs can be done by 
simply connecting an air cylinder 
to an air supply or an oil cylinder 
to its pump, most applications call 
for a lot of design hours on the 
mechanical linkages which either tie 
the cylinders together or connect 
the cylinders to the work load. Prob- 
lems involving friction losses, space, 
wear and lubrication are the con- 
cern of the designer of these fluid 
power applications. 

A typical example of mechanical 
linkage design is described by S. M. 
Nampa, an Evans Products Com- 
pany research development engi- 
neer, in his article about their multi- 
ple circuit nut-running machine. 
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SHEAFFERSS 


select 


INGS 


for precision 
performance! 






Sheaffer's should know! Who’s more concerned about leak- 
proof product performance than a fountain pen manufacturer? 






Sheaffer's put PRP “O” Rings to work in their ingenious . 
new “One-Stroke Touchdown” filling mechanism 
because they meet every requirement of compact installation, 
corrosion-free association with Forticel plastic, 
trouble-free sealing and economy. 










Everyone's finding, it's PRP “O” Rings for top quality, long 
life and economy. They may be the perfect solution to 
your product problems. Find out for yourself. Write today! 













The Name “Precision” in “O” Rings Is Like “Sterling” On Silver 





Brecision Rubber Products 


1 CORPORATION | 


Dept. 1, Oakridge Drive, Dayton 7, Ohio 
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I was especially interested in the 
article “Progressive Overhaul Cuts 
Aircraft Maintenance Costs” by Mr. 
Burnell, which was called to my at- 
tention by Mr. Brown, general main- 
tenance supervisor of Los Angeles 
Airways, Inc. The article contains 
much information that would assist 
the Office of the Chief of Transpor- 
tation, Headquarters Department of 
the Army in the study of a related 
problem. 

Epwarp C. HoLianp 
Lt. Col. TC 


A set of tear sheets of Mr. Bur- 
nell’s article has been sent to you. 





Will you kindly send me a list of 
manufacturers who market servo-air 
cylinders that are capable of operat- 
ing on approximately 30 psi. I am 
primarily interested in cylinders of 
1'2 and 2 inches in diameter. 

W. E. WacKENHUTH 
Process Engineer 

Hyatt Bearings Division 
General Motors Corp. 


We are sending a list from the 
1952 Directory (January issue). We 
believe that any one of the following 
would be able to help you: The Bel- 
lows Company, 222 Market St., 
Akron 9, Ohio; Hannifin Mfg. Corp., 
1155 S. Kilbourn Ave., Chicago 24, 
lll.; Compressed Air Products, 1977 
Springfield Ave., Maplewood, N. J.; 
or Westinghouse Air Brake Co., 
Wilmerding, Pa. 





In an article entitled “What is 
seing Said About JIC Standards” 
(page 125 of the May, 1952 issue of 
APPLIED HYDRAULICS) | the 
statement is made that tube fittings 
should have a standard 37 degree 
flare. We believe that this statement 
is not quite correct and should read 
“flared tube fittings now have a 
standard 37 degree flare.” In other 
words the original statement did not 
take into consideration both flared 
and non-flared fittings, both of which 
are equally acceptable under the JIC 
Hydraulic Standards. 
R. W. PHILLIPS 
Project Engineer 
The Weatherhead Co. 


Thanks for calling this to our at- 
tention. You, of course, are correct. 
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WHEN IT'S HIGH PRESSURE (T's AMERICAN! 





f em abe + 


UNIVERSAL 


Metallic sheets are “putty” to this machine... powered bya 


HYDRAMITE 


BENDING, FORMING, PIERCING, corrugating 
or braking sheets of metal up to % inch thick! That's 
the year in, year out job of the 10-foot, 300-ton 
Hydraulic Press Brake made by Universal Machine 
Company, Memphis, Tenn. And to assure economi- 
cal, completely dependable power, Universal has 
adopted the AE Hydramite fluid power pump as 
standard equipment. 

Hydramite is a radial multi-piston, constant dis- 
placement, oil-operated pressure generator. It 
maintains pressures up to 5000 p.s.i....is direct- 
driven through a flexible coupling... rotates in 
either direction. No supercharging is required. And 
Hydramite can be foot, flange or face mounted... it 
is exceptionally quiet... has overall efficiency of 85%. 


Your American Engineering representative is 





PHILADELPHIA 25, PENNA. 


Fe 


* 
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thoroughly qualified to analyze your hydraulic re- 
quirements, install the necessary power units and 
assume full responsibility locally for continuous, 
efficient service. Mail coupon for complete data. : 





HELE-SHAW 


variable pressures up to 3000 p.s.i. 


Hele-Shaw is a radial - piston 
variable displacement fluid 
power generator. Pressure and 
reversal of flow are controlled 
directly at the pump. Discharge 
can be varied from zero to 
maximum ...and reversed 
gradually or instantly. Suitable 
controls available. Capacities 
from 0.5 to 53 g.p.m. and up. 
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American Engineering Compan 
2530 Aramingo Avenue, Philadelphia 25, Pa, 


Gentlemen: Kindly send me complete information about the 
—- Hydramite. [) Hele-Shaw Pump. 
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FOR RESISTANCE TYPE WELDERS 


FOR AUTOMATION e FOR LATHE CHUCKS 


FOR AIR CLAMPS 


You'll find 
Air Valves for every job 
in this 





Air Valve Line 





05 





Solenoid In-Line Valve Foot Valve 
Solenoid Pilot Valve Hand Valve 





Solenoid Valve 





Pilot Controlled Valve 


MAC 


R&S 


Double Solenoid Valve 
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Cam Valve 


CAL 


iid Control 
of All 
Air-Operated Equipment 
* 


Straightway, 3 way, 4 way 
* 


Sizes: Ya" thru %4” 


EFFICIENT! Full flow design 
. plus simplified construc- 
tion with only one moving 
part... add up to more de- 
pendable_ performance, longer 
life, reduced maintenance. 


COMPACT! The compact de- 
sign of MAC valves makes 
them especially adaptable for 
installations where space is 
limited. 


ECONOMICAL! Yes . . . with 
all their extra advantages, MAC 
valves are actually priced lower 
than many ordinary air valves. 
Here’s an investment that really 
pays off! 


AIR CONTROLS 


BOX 5171 SOUTHFIELD STATION, DETROIT 35, MICH. 
Write For Free Catalog No. 52-A. 
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FOR STEEL MILL EQUIPMENT 
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We find the booklet “Know Your 
Component Symbols for Hydraulic 
Circuits” very interesting and would 
like very much to have additional 
copies for our sales representatives, 
May we have about six more? 

R. G. Hoor, 

Aircraft Sales Manager 

Pacific Division 

Bendix Aviation Corporation 
We are glad that you find the book- 


let useful. We are sending you six 
ulditional copies. 





Please send a copy of your 1952 
APPLIFD HYDRAULICS Data 


| ist. We believe it will be very use- 


| ful to our engineering department. 





Rcepert W. VccEs 
Yates American Machine Co. 
A copy of the Data List has been 


sent to you. We still have a moderate 
number of these available. 





Upon receiving our February 
copy of APPLIED ITYDRAU- 
LICS, we note there will be a 
series of articles on “Beginner's 
Course in Basic Pneumatics”. 
We are very much interested in 
these articles and are wondering 
if it would be possible to buy a 
few extra copies each month. If 
so, what would be the cost and 
how would we proceed to obtain 
them. 

P. L. LEACH 
Air Engineering and 


Supply Co. 


We will be glad to send extra 
copies of the issues of AP- 
PLIED HYDRAULICS con- 
taining the installments of the 
“Beginner's Course in Basic 
Pneumatics” at the basic rate of 
thirty cents per copy or $3.00 
per year. Since the series will 
run at least two years, we sug- 
gest the annual rate. 


We are looking for a source 
for air pumps for use with hy- 
draulic rams. We would appre- 
ciate receiving the names of 
manufacturers who make this 
type of equipment. 

RICHARD D. ENGLEHART, 
Bee-Line Co., 
Davenport, lowa 


We believe that you will find 
one or more sources in the class- 
in the 1952 Directory issue 
(January APPLIED HY- 
DRAULICS). 


Continued on page !2 
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is HYDRAULICS... 


o help “power” your business 


Blackhawk is a creative source of supply 2. SAVINGS IN OTHER MATERIALS AND IN AS- 


for hundreds of successful manufacturers SEMBLY TIME — Dramatically compact design saves 
If you build agricultural, construction, or materials space and weight. Components for systems in all pres- 
handling machinery — or any other product requiring sure ranges. 

positive, long-life, low-cost control — it will pay you to 
investigate the sales-building advantages of Blackhawk 
Hydraulics. For a single component, a complete hydrau- 
lic system or a self-contained hydraulic tool — here are 
three of many reasons why Blackhawk can help you 
build new performance, new economies into your product: 


3. CUSTOMER SATISFACTION — Simplified construc- 
tion has proved itself to be long-lived under the most 
grueling field conditions. 


You are invited to take full advantage of Blackhawk’s 
unmatched engineering and manufacturing facilities. 
1, LOWER COST PER COMPONENT — Continuous, Write for detailed engineering literature on the com- 
full-scale line production brings startling savings on a plete line of Blackhawk pumps, rams and valves for 
broad range of standard units. original equipment applications. 












DIVOT DIGGER — Turf aerator loosens BALLAST WASTER — Fouled railroad bal- POWER WHEELBARROW can also be 


soil under grass cover without disturbing last is removed from roadbed and wasted equipped with a variety of front-end at- 
turf. Blackhawk hydraulic pump lifts and over the bank. Blackhawk pump and tachments like this fork-lift which uses 
lowers the reel to clear obstacles. valve control chain propulsion mechanism. Blackhawk hydraulics to lift 500 Ibs. 


re i reg € Fs 
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TRACTOR-MOWER — Blackhawk pump, SEEDLING PLANTER — Plow and disc as- SERVICE TRUCK — Blackhawk hydraulic 


rams and valve provide positive raising sembly are raised and lowered by a Black- hand-operated pump permits easy lifting 
and lowering of all five of the cutting hawk ram and “Power-Packer,”® a self- of loads up to 6000 Ibs. Hydraulic safety 





blades on this deluxe mower. contained pump, valve and reservoir unit. valve prevents dangerous overloads, 







PIONEER SPECIALISTS IN HYDRAULICS FOR 25 YEARS 


*“BLACKHAWK 


BLACKHAWK MFG. CO., HYDRAULIC CONTROL DIVISION e DEPT. J-5272 e MILWAUKEE 1, WISCONSIN 
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Letters to the Editor 


Continued from page 8 


We understand there is a valve on 
the market which operates on the 
principle of stepping on a hose or 
possibly of kinking a hose. The ac- 
tual valve gate element may be noth- 
ing but a rubber diaphragm within 
the body of the valve. This dia- 
phragm might be pinched against an 
opposite metal surface to shut off 
flow. Can you direct us to a supplier 
of such a valve? We are interested 
in obtaining technical literature on 
the design and operating character- 
istics of this type of valve and on 
resistance of the rubber element to 
attack by various liquids. 

Wricnut K. GANNETT 
Chief Engineer 
Mast Development Co. 


This is a new one on us. There is 
on the market an air nossle which 
opens and closes by turning the nosz- 
sle at an angle of about 90 degrees 
to the hose line. A long rod valve 
opens when the hose immediately be- 
hind the nozsle is turned sharply 
and closes when the hose is straight- 
ened out. The Lonn. Mfg. Co., New 
York and Massachusetts Ave., In- 
dianapolis 6, Ind. offers this unit 
under the name of “Air Saver”. 





Would you please send us tear 
sheets of the article “Temperature 
Regulation in Hydraulic Systems” 
by Don Morrell, which appeared in 
the December 1951 issue of AP- 
PLIED HYDRAULICS? Also 
please include the address of Mr. 
Morrell. 

ALLEN J. CALLOWAY 
Frostrode Div. of 
Viking Products 


We are pleased to send you a sel 
of tear sheets of Mr. Morrell’s arti- 
cle. The complete address is Don 
Morrell, Supervisor of Fluids and 
Electrical Section, Ford Motor Com- 
pany, River Rouge Plant, Dearborn, 
Michigan. 





In your March 1952 issue, there 
is an article by Ralph FE. Middleton 
entitled “How Much Air?”. If avail- 
able, I would like to have about five 
reprints for distribution to members 
of our Engineering Department who 
are currently active is the field of 
high pressure pneumatics 

T. E. Douerty 

Systems Project Engineer 
Hamilton Standard Division 
United Aircraft Corporation 


Although we are scraping the bol- 
tom of our supply, we have sent you 
five sets of tearsheets of Mr. Mid- 
dleton’s article as requested, 
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PYDRAUL KEEPS FIRE ENGINES AWAY 


Three times in the last year, breaks in die-casting 
hydraulic systems have sprayed fluid over white-hot 
metal, yet there were no fires... no injuries... no 
deaths. These hydraulic systems employed 
Monsanto Pydraul F-9. 


Pydraul F-9 is Monsanto’s nonflammable-type 
hydraulic fluid, now used in some of America’s 
best-known die-casting plants. Not only does Pydraul 
F-9 eliminate a cause of costly fires, but gives you a 
bonus of efficiency and economy because of its high 
lubricity and resistance to mechanical shear and 
chemical breakdown. Pydraul F-9 is noncorrosive 

to die-casting equipment. 


You can change to Pydraul F-9 simply by draining 

and refilling your hydraulic system. Why not switch 

to the safety, efficiency and economy of Pydraul 

F-9? For complete details contact the nearest 

Monsanto Sales Office or write MONSANTO CHEMICAL 
COMPANY, Organic Chemicals Division, 1700 South 
Second Street, St. Louis 4,. Missouri. 

Pydraul: Reg. U. S. Pat. Off. 


DISTRICT SALES OFFICES: Birmingham, Boston, Charlotte, 
Chicago, Cincinnati, Cleveland, Detroit, Houston, Los Angeles, 
New York, Philadelphia, Portland, Ore., San Francisco, Seattle. 

In Canada, Monsanto Canada Limited, Montreal. 
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MONSANTO 


CHEMICALS ~ PLASTICS 


SERVING INDUSTRY ...WHICH SERVES MANKIND 





PYDRAUL F-9. 










Pneumatic 
Cylinders 
















NOW... 


HANNIFIN HAS THE 
MOST COMPLETE LINE 
OF AIR CONTROL 
EQUIPMENT: 





Really complete, the Hannifin line 
of pneumatic cylinders is made with 
two types of pistons . . . bores from 
1” to 16” . . . six standard mount. 
ings. Really standard, these cylinders 
are tooled to tolerances that assure 
accurate mounting to make assem. 
bly to your machines easier. Really 
built, each cylinder is “TRU- 
BORED” and honed, piston rods 
are ground and polished, inter. 
changeable end caps, heavy duty tie 
rods . . . rugged, yet precision con- 
struction throughout! 


Write for 
Bulletin 210 













Disc Type Air Control Valves 


Manifold valves for 
control of several 
cylinders from one point 





Hannifin “Air Warden” 
protection possible for air-operated equip- 


units are the finest 


AIR WARDEN 


£ 


we 2| 
oe OE 


ment. Complete units include: (1) Air Filter 
which removes grit, dirt, scale, moisture, 
emulsified oil; (2) Self-Bleeding Pressure 
Regulator that assures absolute stability 
of secondary pressure; and (3) Atomizing 
Type Lubricator fillable without shutting off 
Components also sold 


air pressure. 


separately. Write for Bulletin 1010B 





do ALL you CAN do... with 








Designed for smooth, positive and ac- 
curate control of air-operated equipment. 
Bronze discs lapped to perfect seal with 
seats. Packless design. For hand, foot or 
electrical operation. Sizes from 4" to 
1%” LP.S. 


Write for Bulletin 57-W 


Hannifin “Directair" 
electrically controlled 
air-operated disc valve 


Foot-operated 

treadle valve 
(Also spring return 
and rotary types) 


Standard hand 
control valve 
a . (Single or duplex) 


HANNIFIN 


Hannifin Corporation, 1155 S. Kilbourn Ave., Chicago 24, Ill. 
Air and Hydraulic Cylinders * Hydraulic Power Units ¢ Pneumatic and Hydraulic Presses * Air Control Valves 


APPLIED HYDRAULICS 





















PLUS... A Line of Valves Every Maintenance Man 
Will Appreciate! 


NEW HANNIFIN P-M 


Pilot-Master | a 
Valves 


THIS NEW DESIGN REDUCES DOWN TIME, BECAUSE... 
there are no springs in the main valve... only moving part is a 
piston-poppet assembly which fits in an easily removable car- 
tridge, replaceable without disturbing line connections. Besides, 





Basic 3-way valve 
body. 4-way is similar 
but has two piston 
poppets. 





in the entire line, there are only two body designs, one for 2-way e Fewer Valves to Stock 
and 3-way, another for 4-way. The basic 3-way valve operates 

either 2-way or 3-way, normally open or normally closed, without e@ Fewer Parts to Stock 
any internal change whatever. Interchangeable heads give choice 

of pneumatic or electric control. What all this means is fewer @ Maximum 

valves to stock, fewer parts to stock, less time lost replacing Iinterchangeability 


valves, parts, or control heads. 


@ No Springs in Main Valve 
Three Types of Head Fit One Body 


(Top flanges are same size for every body size, %” to 1%” I.P.S.) 












~... a 
4 
- —-_ 
SERIES B-2 SERIES B-1 SERIES B-3 
Solenoid Pilot-Master Master Valve with Solenoid Pilot-Master 
Valve with Spring ~*~ | ae Plain Head for Re- Valve with Pressure iy 4 
Return Pilot Head 7 mote Control Return Pilot Head — 





‘ . Exclusive 
features you find in no other valves, compare! Reples 
New cartridge design—instantaneous operation, provides speeds to Cartridge 


600 cycles per. minute—continuously rated, low amperage solenoids, 
P Y ee Contains every mov- 


ing part of Master 
Valve. Two sizes fit 
all 5 valve sizes. 
Easily replaced with- 
out disturbing main 
piping connections. 


positively mounted—full pipe capacity—pressure range from 15 to 


150 P.S.1.—corrosion resistant throughout—will operate on liquids as 
well as air—choice of 10 Pilot Valves, %” I.P.S., for remote control 
of Master Valves. 





i. 
Write for the Complete Story ey. ’ / Bulletin 231. Shows and tells all about the new 
ent es j ts S= Hannifin P-Mline... Pilot Valves, Master Valves, 

t today! iP Men 47] Pilot-Master Valves .. . 2-way, 3-way, 4-way. 


te { 


HANNIFIN 


Hannifin Corporation, 1155 S. Kilbourn Ave., Chicago 24, Ill. 
Air and Hydraulic Cylinders ¢ Hydraulic Power Units © ‘Pneumatic and Hydraulic Presses * Air Control Valves 
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TASTERPLEC 
S. Industry 


y 





* a 
+ 
S.S. United States, S 


AILING on her maiden voyage this summer, the 
990-ft. S.S. United States, largest and fastest 
liner ever built in America, represents a cross sec 


; . S. industry... i industrial 
x Merchant Marine, tion of U.S. industry ... a composite of industria 


lubrication problems. 


New Flagship of American 


Protected by World’s Greatest 


Every state contributed to her construction, more 

° ‘ than 800 firms supplied materials. Represented are 
Lubrication Knowledge ! ae? ‘: 

5 the steel and aluminum industries, metal working, 

power generation, air conditioning, refrigeration, 


2a 


chemical, textile, plastics, electrical —many others. 


Lubrication a Big Problem 
The cutaway view shows a small portion of the 


machinery that powers and operates this world’s 


ii APPLIED HYDRAULICS 




















Designed by Gibbs & Cox, Inc. Built by 
Newport News Shipbuilding and Dry Dock Company. 





Tee e 


SOCONY-VACUUM 





, the 


istest United States — containing many of the same ma- 


most modern ship. It also indicates why the S.S. 


- sec: chines found in plants, mills and mines — presented 


s A ; j 
trial lubrication problems as complex as any ever en- Socony-Vacuum 


countered in industry. . ; 
nore To solve these problems — to protect giant steam (Lue 





| are turbines, intricate hydraulic systems, generators, 

ing, compressors, precision instruments and controls— . o 
ion, United States Lines called on Socony-Vacuum. 4 

ers. 


Today, the S.S. United States is protected stem to 


SOCONY-VACUUM OIL COMPANY, INC., and Affiliates: 
MAGNOLIA PETROLEUM COMPANY, GENERAL PETROLEUM CORPORATION 


stern by a complete program of Correct Lubrica- 
the tion. This same unsurpassed protection is available 
Id’s to you. Why accept anything less? 
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Synthetic rubber and Silicone "O" rings, lip-type seals and cups are 
constantly finding new applications formerly handled by leather, as- 
bestos, flax and many other similar materials. They have been used in 
many applications to replace stuffing boxes, multiple packing sets, com- 


plicated adjusting devices and other expensive machined parts. 

















@--O. 9) 


Acushnet produces great quantities of rings and seals to exacting 
specifications, and has developed many compounds and exclusive 
methods of fabrication for this type of part. Our long experience and 
quality controlled production assure the highest standard of precision. 

These items are made to order, 


none are stocked. 


Rubber Handbook 
sent on request. 


PROCESS COMPANY 


New Bedford, Mass., U.S.A. 








Address all communications to 794 Belleville Ave., New Bedford, Mass. 
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LITERATURE AND 
SERVICES OFFERED 
IN THIS MONTH'S ADs 





For more information circle num- 
bers on the reader service card 
bound in this issue. 


LEAKPROOF COUPLING which 
can be actuated by electric, hydrau- 
lic or pneumatic controls is des- 
cribed in engineering and perform. 


ance data issued by the Wiggins 
Oil Tool Co. 


Circle 80 on Reader Service Card 


AIR CYLINDERS with many bene- 
fiting features are described in il- 
lustrated Bulletins A 105 and H 104 
offered by the Miller Motor Com- 
pany. 

Circle 36 on Reader Service Card 


CONTROL VALVES for long wear 
and leakfree service are detailed in 
Catalog 552 issued by the Nichol- 
son Company. 


Circle 94 on Reader Service Card 


AIR OPERATED DEVICES are illus- 
trated in an industrial air power 
catalog published by the Mead Spe- 
cialties Company. All devices shown 
are to help speed work, save time 
and money. 


Circle 3 on Reader Service Card 


TROUBLE-FREE SERVICE is the ad- 
vantage of using flexible couplings 
which are detailed in a Catalog pre- 

ared by the Lovejoy Flexible Coup- 
he Co. Also included are selector 
charts. 


Circle 114 on Reader Service Card 


PACKING UNIT for pneumatic and 
hydraulic cylinders which can be in- 
stalled and replaced within a few 
seconds are outlined in literature 
obtained from Hydraulic Accessor- 
ies Co. 


Circle 91 on Reader Service Card 
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Literature Offered 
In This Month's Ads 


Continued from page 18 


CUSTOM ENGINEERED synthetic 
rubber rings and seals for many ap- 
plications are covered in a rubber 
handbook published by Acushnet 


Process Company. 


Circle 14 on Reader Service Card 


LONG SERVICE, high operating 
temperatures, high shaft speeds are 
some of the features of balanced 
ressure seals. Sealol Corporation 
~ prepared Bulletin No. 6 giving 
detailed specifications. 


Circle 20 on Reader Service Card 


OPERATING TEMPERATURES for 
all types of hydraulically operated 
machines is assured by the use of 
copper and copper alloy exchangers. 
Complete details are available in 
new Bulletin |.1K5, published by the 
Ross Heater & Manufacturing Co. 


Circle 40 on Reader Service Card 


AFTER COOLER with many advan- 

tages is described in Bulletin No. 98 

_— from the Niagara Blower 
o. 


Circle 43 on Reader Service Card 


CLEANING HYDRAULIC SYS- 
TEMS without interrupting produc- 
tion is a method developed by the 
Shell Oil Company, which has com- 
plete information available. 


Circle 19 on Reader Service Card 


REDUCING DOWNTIME with a 
new pilot-master valve, providing 
speeds to 600 cycles per minute, 
pressure range from 15 to 150 psi, 
will operate on liquid as well as air, 
and many other features are shown 
in Bulletin 231 published by the 
Hannifin Corp. 


Circle 12 on Reader Service Card 


Continued on page 24 
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NOVI EQUIPMENT CO. 
CHOOSES GENERAL FILTERS 


--- for Low Cost Protection 
of their Hydraulic Systems 


: Log 
ee 


| 





As protection for the all-important hydraulic control units on 
their EX-CELL-O Grinders Novi Equipment Co., of Novi, Mich., 
relies on the GENERAL AF-500 FILTER. The AF-500’s positive 
absorption seals off hydraulic and lubricating system impurities 
from highly machined vital parts, removes moisture, eliminates 
the necessity of draining and refilling oil systems for as long 
as a year. Clean, safe oils are assured at 15-20 gallons per 
minute, depending upon viscosity. This trend toward GENERAL 
is industry-wide. Both on new and old equipment, General 
Industrial Filters reduce maintenance costs and offer the longer 
machine life required by current production schedules. 


1. Traps particles as fine as 5 microns. 

Two-fold filter element — finest all-wool cartridge supported by a 

wire mesh screen. 

3. Removable cartridge allows quick, simple cleaning in any suitable 
solvent. No need to disconnect any lines. 

4. Install with inlet at top or bottom — whichever best fits your space 

and piping requirements. 








INC. 
MICH. 


TORONTO 13 ONTARIO 


FILTERS, 
e DETROIT 23, 


RTH AVE 
CANADIAN GENERAL FILTERS LTD., 2679 DANFO 
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Save POWER...Save SPACE 


Pack hydraulic cylinders with these 
Johns-Manville Custom-Moulded Packings 











J-M MOULDED CUPS FOR PISTONS— 


The power savings that generally result from the 
use of J-M Moulded Packing Cups are primarily 
due to the greater sealing efficiency provided by 
their pressure sensitive lips. The lips form a tight 
seal under discharge pressure, practically eliminat- 
ing slippage past the piston. They relax on the non- 
working stroke, reducing wear and conserving 








power. Si 
Precision-moulded for accurate fit, these J-M 

Packing Cups contribute to lower operating costs ous types for installation on inside-packed pistons. 

because of the improved performance of the equip- They are furnished in a wide range of compositions 

ment on which they are installed. of various compounds and fabrics to suit the pres- 
J-M Moulded Packing Cups are supplied in vari- sures, temperatures and services encountered. 





UNEEPAC FOR RODS AND PLUNGERS— 








This new Johns-Manville automatic ring packing 
was developed to provide maximum sealing effi- 
ciency in minimum packing depth. Often used 
without header or follower rings, Uneepac is de- 
signed so that each sealing ring is a complete pack- 
ing unit. Its pedestal center section protects the 
lips from damage by gland pressure . . . and posi- 
tions them so that they are instantly responsive to 
fluid pressure changes. This construction results in 
efficient, automatic sealing, conserves power and 
reduces wear on rod and packing. 

Uneepac is easily installed. Each ring seats itself 
on the preceding ring in the packing gland. Thus, tically—nesting perfectly. Uneepac is available for 
the entire set is aligned concentrically and ver- rod diameters from 58” up. 





For more complete information about J-M Custom Moulded Packings 
for Hydraulic Cylinders, write Johns-Manville, Box 60, New York 16, N.Y. 


JM Johns-Manville PACKINGS & GASKETS ~ 


ov Ts 
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Shell has developed a unique method of cleaning 
and dehydrating all classes of hydraulic systems. 
The Shell Cleaning Method does the job quickly and 
thoroughly . . . without wasting valuable production 
time. These are the highlights: 


oxidation. It coats critical surfaces with an effec- 
tive rust preventive so that no part of the 


It’s thorough . . . This tested method employs 
a special oil that can’ do a multiple cleaning job 
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while your machines operate during a regular 
production shift. 


it dehydrates ... removes sludge . . . The 
special cleaning oil will materially dehydrate wet 
sludges in a system and remove them... at the 
same time it has high solvency for products of 


..e-and when it’s clean 
eee fill it with Shell’s 
Improved Tellus Oil” 











mechanism is unprotected while the cleaning oil 
is drained from the unit. 

It costs little . . . The cost of using the Shell 
Cleaning Method is surprisingly low, since no 
expensive material nor equipment is required. 


sue. “ 


HYDRAULIC OILS 

















te ee eee a 
This is the one inhibited oil that: | Streit Om Company | 
| 50 West 50th Street, New York 20, N. Y., | 
t, San F isco 6, Cal. 

I. Prevents Rusting . . . with a new combination of rust inhib- oo ee " ee y : 
itors ... licks the rust problem for good. Please send me complete information on : i 

| (© The Shell Cleaning Method C Shell Tellus Oil 
2. Reduces Foaming... even with minor air leaks in the system. | | 
3. Excels in Oxidation Stability . . . prevents sludging and | Name ; 

emulsion formation. I 

| Company | 
4. Prevents wear... maintains tenacious film of great strength | | 
at all times. | Address | 
. . . e | 
Complete information is available—send coupon. | -_-—-———————-———--——--—- = aL - 
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Literature Offered 
In This Month's Ads 


Continued from page 2) 


RELIEF VALVES to maintain spe. 
cific predetermined pressures are 
decuied in a mechanical data book 
which the Fulflo Specialties Com. 
pany has issued. 


Circle 98 on Reader Service Card 


TENSION LINKAGES are detailed 
in Bulletin No. 51-10, giving useful 
information on selection and appli- 
cation. The booklet contains tables 
of strength, weights and dimensions 
and should be very helpful for daily 
work. lt is available from the Chain 
Belt Company. 
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| POWER SAVING application of 
_ bladder type accumulators are illus- 





... “SEALOL” Balanced Pressure Seals are at a premium. | trated in Greer Bulletin 301. Details 
_ are also given on installation and 
Because they are so compact and require so little radial and axial | selection. 
space, “Sealol” Seals shrink housing dimensions, keep shaft lengths Cisne Gants Gini eae 


to a minimum, and permit the location of bearings closer to the load. 


EMENTS — STANDARD ‘‘SEALOL” SEALS 
TYPICAL SPACE REQUIREMENTS — STANDARD “'S PRESSURE GAGES are described 








A Shaft Dia. B Seal 0.0. C Axial Length in a Catalog issued by the Marsh 
Seal only | Instrument Company, covering hun- 
Va" 1000" ar" _ dreds of variations of styles, types, 
d vps ‘531 | mountings, ranges and functions. 
a" 2.188" 563" Circle 89 on Reader Service Card 
2" 2.751" 593" 
3” 3.939” 875" 
ol —_ sane INDUSTRIAL HYDRAULIC CON- 

















TROL equipment which offers defi- 


" " one i ” “nite benefits to both the user and 
Sealol” Seals are built for long service. “Sealol” Balanced Pressure | Seatidiew of ennchinn techs a dale 


design minimizes face friction. High operating temperatures, high : cones nae 
shaft speeds, high fluid pressures are all readily handled by “Sealol” 7 hs posse hag mage — 
Seals. Naturally we learn a lot about many different products in our | of General Metals Corp. 

business. Whether your sealing prob- MONO 

lem involves a washing machine pump, SY SS 
a hydraulic motor, a jet engine com- ANS 
pressor, or what have you... we have 
a wealth of experience to help you 
solve it. Ask for Bulletin No. 6 or send 
blueprints and specifications to Sealol 
Corporation, 45 Willard Ave., Provi- 
dence 5, Rhode Island. 
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BALL VALVE for liquids, gas or 
| steam, which can't leak, has been 
described in a folder published by 
the Foxboro Company. 


Circle 86 on Reader Service Card 


PRECISION MOLDED PACKINGS 
are described in a catalog offered 
by Periflex Inc. Also listed are pack- 
ings carried in stock and delivery. 


Circle 56 on Reader Service Card 
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PRODUCTIVITY UP 
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r <> —_—sWITH THE NEW... COMPLETE LINE OF 

iS- ' 

: WESTINGHOUSE CUSHIONED PNEUMATIC CYLINDERS 
1, DIAMETERS: 1/2” to 8”... 5. ROTATING HEADS for 

required stroke EASY INSTALLATION 
d 2. CUSHIONED ADJUSTABLE 6. SOLID CONSTRUCTION— 


NO STAY BOLT STRETCH 


h STROKE 
4 7. STOCK HEADS, RODS AND 
: 3. FLANGE, FOOT, SWIVEL, BARRELS ASSEMBLE TO MEET 
OR TRUNNION MOUNTING REQUIREMENTS 
4. PRESSURE TYPE END 8. PACKING CUPS OF FAMOUS 
SEALS AGAINST LEAKAGE “WABCO"® COMPOSITION 


Combined with a complete range of modern pneumatic controls 
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AIR BRAKE COMPANY 
DIVISION WILMERDING, PENNA. 





woustriat \W/EST|INGHOUSE na 





Factory Branch: EMERYVILLE, CALIF. Distributors throughout the United States ... Consult your Classi- 
fied Directory. Distributed in Canada by: Canadian Westinghouse Co., Ltd., Hamilton, Ontario. 
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NCIH Schedules Outstanding 
Program for September 


HE eighth annual meeting of 

the National Conference on In- 
dustrial Hydraulics will be held this 
year on Thursday and Friday, Sep. 
tember 4 and 5 at the Sherman 
Hotel, Chicago. Details of the pro- 
gram announced to date indicate 
that an outstanding agenda will be 
ready for registrants and visitors 
at this meeting, which is being held 
in September so that it may be a 
part of the Centennial of Engineer- 
ing. 

The National Conference is spon- 
sored by the graduate school of 
Illinois institute of Technology and 
Armour Research Foundation. Otto 
J. Maha, vice president, Hannifin 
Corporation, will be director and 
John G. Duba, department of civil 
engineering, Illinois Tech, will be 
secretary. An executive committee 
of fifteen, representing Chicago in- 
dustrial and technical schools and 
ten cooperating societies, is work- 
ing on arrangements, including the 
inter-society activities which are a 
part of the Centennial of Engineer- 
ing. Added to the nine societies 
which cooperated last year is the 
American Society of Tool Engi- 
neers. 








Concurrent Meetings 

To insure long, trouble-free service life . . . Electrol Actuating 

Cylinders are built with Chromium plated piston rods — and 

precision-honed seamless steel cylinders. Also, by Cadmium past two years—concurrent meel- 
| ings and panel discussions—will 


plating steel parts, and anodizing aluminum components, there 
is no chance for corrosion. | again be a part of the Conference. 
The first morning will be given 


Several features introduced the 





Electrol Actuating Cylinders use standard ‘‘0"’ ring packings, | over to registration and a general 
have a clevis type mounting and standard pipe ports. They | session. At the general session 
can be used in either air or oil, with operating pressures up | D. K. Mason will speak on “Low 
to 3,000 P.S.I., and are available in bore diameters ranging | Temperature Application of Indus- 
from %” up to and including 3”. Your inquiry will receive | trial Hydraulic Oils” and J. R. 
prompt attention. | Hemeon, Trenton, N. J. Ternstedt 


Div., General Motors Corporation 
will give a paper on “Hydraulic 


Equipment, Design, Construction 
e C ro and Maintenance”. 


There will be three afternoon 


HYD R A U L | rq $) y sessions on Thursday, the first day, 














KINGSTON NEW-YORK <4 on automotive, instrumentation and 
cee pumps. Ac the automotive session, 
CYUNDERS + SELECTOR VALVES - fouow-ur vaives C. W. Lincoln, Saginaw Steering 
VEE 2 AME VAIS - * oo Gear Division, General Motors Cor- 
POWERPAKS + LANDING GEAR OLEOS * SOLENOID , ; 
VALVES * ON-OFF VALVES - SERVO poration will speak on ‘ Hydraulie 
VALVES + CUT-OUT VALVES ~ SPEED CONTROL VALVES Steering in General Motors Cars” 








and W. R. Williams, Bendix Avia- 


beter Designed Produtld Upe Llectrol Mydraulicd tion Corporation will read his paper 
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2 CYLINDERS 


Four-Week Delivery 


To Meet Your 
RUSH 
Cylinder Requirements 





. now assured by our modern new plant with great- 
ly expanded facilities—devoted exclusively to the man- 
ufacture of quality cylinders. 


Write for illustrated cylinder bulletins A-105 and H-104 


COMPLETE MILLER CYLINDER LINE INCLUDES: AIR CYLINDERS, 1!" to 20" BORES, 200 PSI OPERATION; LOV 
PRESSURE HYDRAULIC CYLINDERS, 1/2" TO 6" BORES FOR 500 PSI OPERATION, 8" TO 14" BORES FO 
250 PSI; HIGH PRESSURE HYDRAULIC CYLINDERS, 1/2" TO 12" BORES, 2000-3000 PS! OPERATION. A 
MOUNTING STYLES AVAILABLE. 


MILLER MOTOR COMPANY 
: / ad ) 2008 N. HAWTHORNE AVE. - - - - - MELROSE PARK, IL 


——— AIR AND HYORAULIC CYLINDERS ACCUMULATORS ~ COUNTERBALANCE CYLINDERS - BOOSTERS BIR HOTY 


CLEVELAND — PITTSBURGH — PHILADELPHIA — DETROIT — YOUNGSTOWN — BOSTON 

HARTFORD—NEW YORK CITY —DAYTON—ST. PAUL—FORT WAYNE—INDIANAPOLIS 

les = , MILWAUKEE — NASHVILLE — SEATTLE — LOS ANGELES —SAN FRANCISCO — BALTIMORE 
es and Service from coast to $T. LOUIS and OTHER AREAS. 








TEFLON PACKINGS 


for Hydraulic & Pneumatic Cylinders, 


Presses, Pumps, Valves 


5 


= 





CHEMISEAL BACK-UP RINGS 
f Protect Packing — Lengthen Its Life 


WAN | For protecting O-rings and other packing 
i 
| 








from extrusion, deterioration and loss of 
efficiency —select Chemiseal Back-up 
Rings, made of Teflon—a natural for 
hydraulic service. 











|_ WAS These rings are chemically inert, can’t be 

affected by oils or solvents. They won’t 
harden, soften, swell or shrink in service. 
Tough, resilient, they support the pack- 
ing with which they are used, greatly 
lengthen its life. Try them, and you will 
standardize on them. 















CHEMISEAL V-TYPE PACKING 


The ideal valve packing that seals with 
low gland pressures and operating torque, 
made from solid Teflon or Teflon com- 
pounds. Extremely resilient, tough and 
anti-hesive—it cannot seize the valve 
stem or shaft—is long wearing, impervious 
to all hydraulic fluids, outlasts other pack- 
ings several times over. Supplied in sets 
with square-end Teflon adaptors. Send 
for catalog No. 810 V. 








*du Pont’s trademark for its tetrafluoroethylene resin 


UNITED FLUOROCARBON 
STATES PRODUCTS DIVISION 
GASKET oo orrnonocinon nisms 
COMPANY CAMDEN 1, NEW JERSEY 
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on “Commercial Vehicle and Pas. 
senger Car Power Braking”. 


Instrumentation and Pumps 


At the instrumentation session 
William A. Theissen, head, instru- 
ment maintenance, Whiting Refin. 
ery, Standard Oil Company of Indi- 
ana, will be heard on “Instrument 
Maintenance in an Oil Refinery” 
and A. A. Kalinske, director of de- 
velopment, Infilco, Inc., will present 
“Air Operation of Hydraulic Gauges 
and Controllers in Water Filter 
Plants”. 

At the pump session J. R. Eng- 
lish, development engineer, Denison 
Engineering Co. will be heard on 
“Vane Type Pump Motor Design” 
and Professor E. L. Midgette, head, 
department of mechanical engineer- 
ing, Polytechnic Institute of Brook- 
lyn, will read a paper on “Pump 
Noises”. 


Sessions on the Second Day 


Three sessions will be held morn- 
ing and afternoon of the second 
day of the Conference. In the morn- 
ing, sessions will be held on machine 
tools, aircraft and hydro power. 
At the machine tool session, E. Y. 
Seborg, chief engineer, Barnes Drill 
Company will discuss “Techniques 
in Machine Tool Circuit Design” 
and Clarence Johnson, Delta Power 
Division, Rockwell Manuiacturing 
Company will speak on “Air-Pow- 
ered Hydraulics”. 

At the aircraft session John A. 
Lauck, vice president and chief en- 
gineer, Pesco Products will speak 
on “Jet Engine Fuel Pumps”. The 
second speaker is still to be an- 
nounced. 


Press Circuit Design 


At the hydro power session R. G. 
Neighorn and N. B. Madsen will 
discuss “Gates and Operating Cyl- 
inders for McNary Dam” and a 
representative of The English Elec- 
tric Company, Ltd., will be heard 
on “Anti-Racing Brake for Adjust- 
able Blade Propellors”. 

In the afternoon sessions hy- 
draulic presses, tractive equipment 
and material handling and acces- 
sories will be featured. In the hy- 
draulic press session R. G. Tabors, 
manager, Hydraulic Press & Power 
Tool Dept., Baldwin-Lima-Hamilton 
Corp. will outline a “Hydraulic Cir- 
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you can perform ALL these 
operations smoothly, 
positively, efficiently, with the 
space and weight saving 


ydlumotov 


Completely sealed and self-contained, the Hydromotor 
is a simple, dependable, maintenance-free source of 
reciprocating rotary power, installable anywhere... 
at any angle. 





it STRAIGHT LINE MOTION 
DOUBLE TRAVEL 











Using any hydraulic medium, the Hydromotor develops 
instant, full torque in either direction through any arc 
up to 280° ... may be stopped at any point, reversed, 
speeded up or slowed down by simple controls. 











FIXTURE Standard models develop 1,500 to 115,000 inch pounds 
POSITIONING | torque at 1,000 p.s.i. input. Two vane models, same 
size, afford double torque values through arcs to 100° 
oR —all based on 1,000 p.s.i. oil supply. 
INDEXING 










For complete application and 
engineering data, write for 
Hydromotor Bulletin 21, 

or outline your requirements. 








Name of Local Agent on Request 
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MIXING OR AGITATION VALVE TURNING 


(OSCILLATING ACTION) 
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cuit Design for a 11,000 Ton Ae. 
cumulator Press” and Frank H. 
Towler, technical director, Towler 
Brothers, Ltd., Rodley, Nr. Leeds, 
England, will give a paper on “Con. 
trol of Large Direct Hydraulic 
Presses”. Mr. Towler’s participa. 
tion marks the first English speaker 
on the Conference program and js 
a premium of the Centennial of 
Engineering. 





Modern hydraulic oils are carefully compounded to insure longer life for 
expensive machinery. That's why it is so important to take proper care of Tractive Equipment 
the oils themselves. 


Sparkler Model VR filters, employing an adaptation of the unique horizontal At the tractive equipment and 


hydraulic oil without removing or affecting any of the oil's special properties : : —= 
: _ , president, Tle 

And because Sparkler filters extract all gums, varnishes, sludge, rust and grit, Oury, president, Imperial Redimix 

leakage and drainage oils can easily be reclaimed, thus making possible large 

savings in new oil requirements. 


plate principle and strictly mechanical filtration, remove all impurities from material handling session J. Foster 


Concrete Corporation will speak on 


You get greater protection “17 Ton Payload Concrete Hauling 
with Sparkler because horizon- Unit Having Hydraulically Powered 
tal plate design utilizes only sur- Tractive Effort and Hydraulic Mix- 





































face-type filtration, easily trap- 5 sams : bani” 
ping the most minute particles. ing’. | This subject was introduced 
Sludge can never form a channel | in Mr. Oury’s article, “Fluid Drive 
through which unfiltered oil | in Construction Equipment: A 
can by-pass the filter element. ' er . Dp 9” 
Also, extreme flexibility makes New Application of Oil Power”, 
these Sparkler units adaptable published in February, 1952 issue, 
for use as permanent installa- APPLIED HYDRAULICS, pp 36- 
tions on large hydraulic systems an ie seid eeailieds an ie 
or as portable equipment to 37 ) he secon speaker at this 
handle a number of machines. session is still to be announced. 
PP mcg peta se pa At the accessories session Lee 
problem. For full information Schmol, Parker Appliance Com- 
Or engineering assistance, write pany, will discuss “Mechanical Tub- 
Mr. Eric Anderson. eli , este Y j 
ing and Tube Fittings”. The secon 
SPARKLER MFG. CO. speaker is still to be announced. 


Mundelein, Hlinois > ‘ “ 
Panel members, session chairmen 


and speakers at luncheons and ban- 
quet are still to be announced. 


Conference Participates 
in Centennial of Engineering 


The Centennial of Engineering, 
marking the 100th anniversary of 
the American Society of Civil En- 
gineers, will bring together meet- 
ings of over 40 national and inter- 
national engineering societies. These 
meetings will be held over the peri- 
od of September 3-13. The director 
and the executive committee of 
NCIH has invited visiting engineers 
| to sit in at any sessions of the Con- 
| ference. It will also give registrants 
| to the Conference an opportunity 
to participate in sessions of other 
societies and the special general 
activities arranged for the entire 
period of the Centennial. 

Because of the great number of 
registrants and visitors expected, it 
is urged that reservations both for 
the National Conference on Indus- 
trial Hydraulics and for hotel rooms 
be made as soon as possible. 


Photo shows Sparkler filter installed 
on injection moulding machine in 
plastics division of Nash-Kelvinator 
Corp. at Milwaukee, Wis. 

Filter is used to remove impurities 
which collect in hydraulic oil during 
moulding operation and such metal 
particles and bits of packing as 
might accumulate during operating 
cycle of any machine. 

This particular unit is also used to 
fileer drainage oil batchwise. 











The Model VR version of the horizontal 
plate pravides exceptionally large filter- 
ing area in standard size tanks, at very 
low cost. It is particularly well-suited to 
hydraulic oil filtration and to any large 
volume operation. Ask for new Model 
VR catalog. 
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A Tour Through 
The British 
Industries Fair 


HE Engineering Section of the 

British Industries Fair, held at 
Castle Bromwich, Birmingham, May 
5-16, definitely gave the impres- 
sion that the use of hydraulics and 
pneumatics is becoming more wide- 
spread in Great Britain. In addi- 
tion to the familiar applications of 
hydraulic power to presses of all 
types. to fork trucks, earth-moving 
equipment and the like, many other 
engineering problems are now being 
solved by oil or air systems. For 
example, in the aviation field, pneu- 
matic pressure is being used to com- 
bat the effects of “G” on aeroplane 
pilots when executing high speed 
maneuvers; at the other end of the 
scale, increasing use is being made 
of hydraulic devices to speed the 
mining and handling of coal. 


Among the hydraulic pumps ex- 
hibited, either as component parts 
of equipment or shown separately, 
were the Towler Brothers (Patent) 
Ltd. axial plunger pumps exhibited 
on presses and die casting machines 
of T. H. & J. Daniels Ltd., Vickers 
vane pumps, exhibited in the line of 
injection molding machines of R. H. 
Windsor Ltd., and the gear pump 
of Andrew Fraser Ltd., shown in 
a new, lightweight fork truck by 
Wessex Industries. 


Pump Exhibit 


An outstanding exhibit by Keela- 
vite Rotary Pumps and Motors 
Co. Ltd., manufacturers of both 
pumps and hydraulic motors, dem- 
onstrated the ability of this com- 
pany’s equipment to achieve a con- 
stant speed despite varying loading. 
A hydraulic motor was fitted with 
an 18 inch arm carrying a 2 cwt. 
steel sphere, which was rotated 
slowly by hydraulic power about a 
horizontal axis. On one arc of the 
circle the weight of the sphere was 
raised; after passing dead center 
position, the load tried to overrun 
the hydraulic motor. The Keelavite 
speed control valve held the speed 
of rotation constant to within 0.5 
percent, neither slowing the motor 
when raising the load nor permit- 
ting acceleration when the load was 
falling. 
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Model 2K110 





ROPER Zi.ri:Hong 


CAPACITIES FROM 25 to 110 G.P.M. at 300 P.S.1I. 


Quo. SPECIAL GEAR DESIGN 


Pumping elements are pairs of equal sized helical gears with small 
diameter giving low tooth velocity. Gear length provides a long 
wrap around of the tooth form and low helix angle results in 
minimum end thrust. This design — coupled with extremely ac- 
curate crossed axis lapping — makes the elements smooth running, 
efficient, and QUIET! 


a 
he ROPER VENTURI SUCTION 


AND DISCHARGE PRINCIPLE 


Action of the Venturi principle causes 
the flow form of oil to spread out across 
the full width of the gears and fill tooth 
spaces completely. Shape of the open- 
ing coordinates oil velocity to gear 
speed. Results: reduced turbulence, 
greater efficiency, QUIET oil flow. 


us high lead bronze sleeve bearings... hardened steel drive 
shaft ... easily adjusted built-in relief valve available at small 
extra cost... pumps supplied with packed 


box or mechanical seal ... 3 sizes of pumps 
job-suited to your needs. 


Send for Bulletin 20 Today! 


——— et 
Zn i? GEO. D. ROPER CORPORATION 
Clary Ustry7S 707 Blackhawk Park Ave. 
ROCKFORD, ILLINOIS 











ROPER 
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GET THIS “PACKING 
STANDARDS” BOOK 
NOW— it's accepted asthe 
standard by industry and 
will be mailed without cost 
on request. 


VIM and VIX-SYN PACKINGS 
«++ Products of 
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FLANGE-TYPE 


One reliable source for all your 
hydraulic and pneumatic packing 
needs... 

One complete line for V, Cup, 
U, Flange and O-ring designs—in 
leather of various impregnations and 
in synthetic rubber, both fabricated 
and homogeneous types... 

One responsibility for design- 
engineered packings that fit . . . 

That's the kind of service the 
Houghton Man is giving and the 
kind he offers you, too. 

Doesn't it make sense to talk over 
your packing problems with the 
Houghton Man first? 

And if you want full details on 
Houghton Vim Leather and Vix- 
Syn synthetic rubber packings, 
gaskets and adaptors right away, 
write to E. F. Houghton & Co., Phila- 
delphia 33, Pa. 





Ready to give you 
on-the-job service «++ 
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Finney Presses Ltd. exhibited 
high pressure pumps, flow control, 
unloading and solenoid operated 
pilot valves as well as presses and 
a “live” setup of a Greer accumu- 
lator used in a circuit with a weight 
loaded accumulator. This company 
recently concluded arrangements to 
manufacture the Greer accumulator 


under license. 


Filters and Packings 


The Vokes Company, Ltd., spe- 
cialists in filtration, exhibited a 
number of the 3000 types of filters 
for air, oil and fuel as well as other 
specialized equipment for dust re- 
moval and recovery. 

Several noteworthy exhibits were 
in the field of packings, both for 
aviation and industrial applications. 
The Northern Rubber Co. Ltd. ex- 
hibited Silastic moldings and ex- 
truded sections, one of the first ap- 
plications is for sealing problems 
of the de Havilland Comet Jet Air- 
liner. Ronald Trist & Co. Ltd. ex- 
hibited a comprehensive range of 
packings, glands, oil seals, joint- 
ings, etc. Another product shown 
was the Mobrey Magnetic Level 
Switch. Many different models of 
this glandless float switch are cus- 
tom built, including the Mobrey 
magnetic air pilot valve in which 
the magnetic principle is used to 
actuate a small air pilot, enabling 
this control to operate in conjunc- 
tion with pneumatic valves and 
systems. 


New Compression Joint 
James Walker & Co. Ltd. intro- 


duced packings and glands of Fluon, 
an exceptionally inert compound, 
which successfully seals hot fluids 
of a powerful acid nature. This 
company also exhibited a new type 
of compression joint consisting of 
asbestos paper and stainless steel; 
the two materials are laid together 
in the form of ribbons and spirally 
wound to produce a laminated ef- 
fect. The laminations are installed 
concentric with the pipe or flange 
to be sealed; axial pressure exerted 
by clamp bolts on the edge of the 
laminations deforms them into a 
“V” formation, resembling a chev- 
ron pack in cross section. These 
joints are especially suitable for 
conditons of high temperature and 
pressure. 
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HOW YOU SAVE, 


Getting Drier Compressed Air 


@ Direct saving in the cost of cooling water saves the price of the Niagara 
Aero After Cooler (for compressed air or gas) in less than two years. 
Extra, for no cost, the drier air gives you a better operation and lower 
costs in the use of all air-operated tools and machines, paint spraying, sand 
blasting or moisture-free air cleaning. Water saving also means less expense 
for piping, pumping, water treatment and water disposal, or you get the 
use of water elsewhere in your plant where it may be badly needed. 
Niagara Aero After Cooler assures all these benefits because it cools 
compressed air or gas below the temperature of the surrounding atmos- 
phere; there can be.no further condensation in your air lines. It condenses 
the moisture by passing the air thru a coil on the surface of which water 
is evaporated, transferring the heat to the atmosphere. It is installed out- 
doors, protected from freezing in winter by the Niagara Balanced Wet 


Bulb Control. 


Write for complete information; ask for Bulletin No. 98 


NIAGARA BLOWER COMPANY 
Over 35 Years of Service in Industrial Air Engineering 


Dept. AH, 405 Lexington Ave., New York 17, N. Y. 
District Engineers in Principal Cities of U. S. and Canada 


aes 


| NIAGARA AERO AFTER COOLER 
PATENTED 3 


ee kes 








ak 


A. HEATING DRYING 
NIAGARA 


| 
HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 





nabs sata 


INDUSTRIAL COOLI 
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RUGGED, LOW COST AIR CYLINDER WITH BUILT-IN VALVE 
SETS NEW STANDARDS FOR FAST, PRECISION OPERATIONS 


Built-in electrical operating controls, built-in 4-way 
valve, built-in dual piston rod speed regulators, all 
with a single air connection, simplify installation 
of economical pneumatic circuits. 





Any repetitive push, pull or lift movement now explosive-hazardous areas with the built-in 
done manually can be performed infinitely faster, explosion-proof electrically controlled valve. 


safer, and at lower cost with this unique, ‘The Bellows Air Motor gives you an entirely new 
prannnager pdiearag agate miows Air Motor. The conception of the productive possibilities of ait 
range of work it can do is limited only by the power. In the thousands of manufacturing plants 
imagination of the tool designer or production where it is in use, it is establishing daily new 
engineer. records for cost reduction and improved pro- 
ductive efficiency. In metal working, in plastics, 
in woodworking, in any industry you can name, 
these versatile power units are sparking the 
imagination of cost conscious production men 
looking for ways to do old and new jobs better. 


Unlike conventional air cylinders which require 
separate remote valves and cumbersome piping, 
The Bellows Air Motor is a complete power unit. 
It is compact, fits into crowded quarters, on 
moving machine elements. It is fast, responds 
to a starting impulse instantly. It is safe. Its THIS FREE 32-PAGE BOOKLET 
low voltage operation simplifies wiring. It is WRITE ‘FOR 
sturdy, records of 10,000,000, 15,000,000, even HERE IN THESE mse tana IS 
' -. THE STORY OF “CON -AIR- “— 
30,000,000 cycles without maintenance or repairs WHAT IT I$ DOING FOR OTHERS — WHAT IT 
are commonplace. CAN DO FOR YOU. THERE IS NO COST, NO 


. : : , OBLIGATION. ADDRESS: DEPT. AH-752, THE 
The Bellows Air Motor is made in a wide range SRIOWS CO. SIOWS BLDG. AKRON 9, 


of mounting styles; in five bore sizes to meet owio. Ask FOR BULLETIN CL-30. 
varying power requirements; and in standard 

stroke lengths up to 48”. For mechanical or 

manual operation the Air Motor can be equipped The Bellows Co. 
with a built-in manual valve, or for operation in AKRON 9, OHIO 





BELLOWS “CONTROLLED-AIR-POWER” DEVICES FOR FASTER, SAFER, BETTER PRODUCTION 
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British Fair 


Continued 


A new hydraulic beamer for the 
textile trade was introduced by 
Boucher & Co. Ltd. The hydraulic 
system was produced by Automotive 
Products Ltd., manufacturers of 
aircraft hydraulic systems and Lock- 
heed brakes. In this circuit the 
Lockheed hydraulic pump feeds 
through a directional control valve 
to a pair of actuating cylinders. The 
cylinders move a pair of arms which 
carry the pressure rollers against 
the beams, the pressure being ad- 
justable by manual control valves. 





This month we'll have 
ready a second printing of 
the 20-page booklet titled 
"Know Your Component 
Symbols". The first supply, 
offered in May, was sent 
out in a month. Some of the 
late requests will be filled 
shortly. 


If you haven't asked for 
a copy, you can get one by 
writing APPLIED HYDRAUL- 
ICS, 1240 Ontario, Cleve- 
land 13, Ohio. 











Simplicity of operation is achieved 
by the use of push buttons for direc- 
tional control. Hydraulic power can 
be applied to lift the beam from the 
frame and lower it to the floor. The 
position of the tensioning arms also 
regulates the beam drive mecha- 
nism to insure a uniformity of warp- 
ing speed. 


There is no doubt that hydraulic 
or compressed air actuation is 
achieving progressive popularity 
with designers of machinery of 
every kind. Much of this popularity 
is due to the efforts of those work- 
ing in the fluid power field to. pro- 
vide reliable units and systems for 
familiar types of machines, and to 
work out efficient innovations to 
forms of engineering in fields new 
to this type of power operation. 

J.A.L. 
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ngineered for your 
specific sealing requirements 


There are no “standard” packings 
or oil seals in the complete 
Trostel line—only standard sizes. 
The seal itself...in leather 

or synthetic rubber .. . is 
individually developed for the 
requirements of each specific 
application... by one or more 
of three separate and distinct 
Trostel laboratories. 


Working closely with the 
laboratories, the Trostel tool 
room designs and builds 

the tools which make it possible 
to retain in production 

the special properties and 
tolerances originated by the 
laboratories and pilot plant. 


Modern production machinery... 
specially designed to permit full 
automatic control of critical 
time, pressure, and temperature 
cycles... provides further 
assurance of consistent quality. 


We invite your inquiry. 


~ 
MODERN PRODUCTION MACHINERY 


ALBERT TROSTEL & SONS COMPANY 
General Offices and Packings Division e Milwaukee 1, Wis. 
Sales Offices: Houston @ Los Angeles © Worcester, Mass. © San Francisco @ Seattle 
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Operator of this Baldwin hot press uses Texaco 
Regal Oil (R&O) exclusively as hydraulic 
medium . . . reports long, wholly satisfactory 
service in spite of the severe conditions im- 
posed by plywood manufacture. 











wee 
due to rust, sludge or 


39 
foam ® @ @ says leading Plywood Manvfacturer* 






to rust, sludge or foam. Pump wear has been neg: 
ligible. 

Whatever your use of hydraulics, you can count 
on similar results with Texaco Regal Oil (R&O). 
This is turbine-quality oil with more than ten times 
the resistance to oxidation of ordinary hydraulic oil 
and improved rust-inhibiting properties. It is spe 
cially processed to prevent foaming. 

There is a complete line of Texaco Regal Oil 
(R&O) approved by leading hydraulic manufac 





Hot presses, operating 24 hours a day in plywood 


manufacture, put hydraulic oil to a real test. In the turers. A Texaco Lubrication Engineer will gladly 
press shown, Texaco Regal Oil (R&O) has been the help you select the right one to assure best results 
hydraulic medium for more than three years. Ac- from your operation. Just call the nearest of the 
cording to the manufacturer, Texaco Regal Oil more than 2,000 Texaco Distributing Plants in th 
(R&O) has kept the system clean in spite of non-stop 48 States, or write The Texas Company, 135 Eas 
production. There has never been a shutdown due 42nd Street, New York 17,N. Y. = «Name on requtl 
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FIG. 1. TWO SEPARATE bending machines are used to form the manifold pipe. While the first 


bender, at the right is operating, the second bender is being unloaded and loaded. A formed part as it 
comes from the first machine is seen in the man’s hand. The work piece in the machine is partially formed. 
Numbers on the cylinders match those used on the hydraulic schematic seen on the following pages. 


Hydraulic Forming Mechanisms 


. +. produce compound bends on “tricky” stove manifold pipes 
I y 


By G. L. Dobson 


HAT kind of tools can we design to bend this 
part with the least amount of handling of the 
work?” While there are many questions confronting 
the tool designer when he’s given a product drawing 
and told to make tools to produce the part, in all his 
planning he tries to come up with the best answer 
to this one question. Of course, the amount of money 
allowed for tooling and the expected production rate 
for the part influence the planning. 
Taking the part drawing of the stove manifold pipe, 
G. L. DOBSON, Chief Production Engineer, The Tappan 
tove Company, Mansfield, Ohio. 


July, 1952 


the production engineering department of The Tappan 
Stove Company set about to design permanent tooling 
to meet the high schedules which are common in the 
production of consumer appliances. Roy Stahl, tool 
designer, in our department developed the designs 
for the various ideas which we worked out. 


In the March, 1952 APPLIED HYDRAULICS, a 
picture tour showed the complete tooling line from 
pipe cutting to finished inspection, which was estab- 
lished for completing the manifold. Two hydraulic 
bending machines were specially designed to produce 
the nine bends in the manifold. 
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SEQUENTIAL CIRCUITS control 
the motion of cylinders on both 
benders. Arrows at each cylinder in- 
dicate the travel pattern. The oper- 
ator steps on a foot switch, one for 
each machine, to actuate the pilot 
operated, solenoid controlled 4-way 
valves which start the operation. 
Without springs in the valve, the 
spool shifts when a solenoid is ener- 
gized and remains fixed until the op- 
posite solenoid is energized. Return 
of the cylinders is controlled by limit 
switches whicn are tripped by cylin- 
der travel. 


THE FIRST MACHINE performs 
the bending operations shown here. 
Arrows indicate the job each cylin- 
der performs. Cylinders 3 clamp the 
part; 4 supports and clamps the cen- 
ter run; 2, 6 and 1 do the bending; 
cylinder 5 removes a corner of the 
die to permit part removal. 


SEVEN CYLINDERS on the see- 
ond machine perform the bending 
operations seen in the drawing. Cyl- 
inders 1, 2 and 3 move first to clamp 
the part and cylinder 6 which is 
“floating”, allows a die block to move 
into position. The sequence valve 
then opens and cylinders 6, 4 and 5 
operate to bend the part. On the re- 
turn stroke, first 6 and 7 release then 
the sequence valve opens to release 
1, 2 and 3, and a pilot check valve 
epens to release cylinders 4 and 5. 
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The multiple compound bends in the part make 
special tooling necessary. While it would be possible 
to produce the part on standard presses with several 
sets of dies, not only would cost of equipment be pro- 
hibitive, and the space required excessive; but, the 
part would have to be handled many times between 
dies. In addition problems of accurately positioning 
the part to maintain uniform quality would increase. 
The length of the piece and the complexity of the bends 
led almost immediately to decision in favor of special 
machines. 

Our planning phase involved many sketches on 
which the part was twisted and turned to come up with 
the best sequence of operation. The accompanying 
drawings and photographs show the results of this 


planning. 


Electrical Control System 


Operation, between load and unload, is automatic 
and controlled by simple electrical circuits. The use 
of momentary contact solenoid valves makes it un- 
necessary to have relays in the system. A foot switch 
at each machine starts the cycle by energizing the 
forward solenoid on the two position, 4-way pilot 
operated, double solenoid controlled valve. Because no 
springs are used in the valve, the valve spool only 
shifts when a solenoid is energized. Reversal of the 
hydraulic cylinders is caused by the tripping of limit 
switches during the forward stroke of the tools, to 
energize the return solenoid on the valve. Two limit 
switches are used on the first machine. Since both 
switches are in series with the return solenoid, both 
must be closed before the dies will open to release the 
part. Three limit switches are connected in series with 
the return solenoid on the second machine. 


Oil Powered System 


Two variable volume vane type pumps, independent- 
ly motor driven and mounted on separate tanks, have 
their discharge ports connected to deliver oil pres- 


Continued on page 102 


FIG. 3. CAPACITY OF two pump 
units, seen at the left, is combined 
to serve both machines. Many of 
the cylinders require hose runs be- 
cause the cylinders move. Hose also 
simplifies the complex piping which 
is necessary. 
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FIG. 2. AS THE SECOND bender opens, 
the finished pipe is seen in the dies. Cylinder 
7 in the foreground, closes dies which produce 
the 28 degree bend in the horizontal run. The 
vertical leg is formed by cylinders 1, 4, 5, 
and 6. 
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Rebuilt Machines 
and Preventive Maintenance 


Keep Tanks Rolling 








ae SS 


Whether your plant is large or small, the 
job of maintaining and building hydraulic 
systems to improve machine output has many 
of the same aspects encountered by the manu- 
facturing personnel at the Cleveland Cadillac 
Tank Plant. In this article, David S. Boyd, 
the plant’s general foreman of machine re- 
pair, describes their program for recondi- 
tioning, rebuilding and maintaining hydrau- 
lic equipment. 





150 PSI 






150-24" LONG SPRING 








FIG. 1. APPLYING a hydraulic system to power the 
vertical feed screw is one of the many machine revamp- 
ing jobs done at the Cleveland Cadillac Tank Plant, to 
make an old machine do an efficient job. The circuit 
shows the components which power and control the 
rotary fluid motor which you see coupled through a unl- 
versal arm to the vertical feed control rod. 
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By David S. Boyd 


HERE have been three important phases to our 

hydraulic work on machine tools since August 
1950, when Cadillac took on the job of converting a 
World War II plant from an empty warehouse to the 
busy Cleveland Cadillac Tank Plant. 

Our first phase involved hydraulically powered ma- 
chines which had been in government storage centers. 
We had to plan a program of reconditioning the exist- 
ing hydraulic systems. Since many of these machines 
had to be adapted to do our job, the second phase of 
our work, which called for rebuilding the machines to 
increase their capacity or speed, required that we mod- 
ify the old hydraulic system or discard it and redesign 
the system entirely. On many machines, which came in 
with mechanical drives, we had to start “from scratch” 
to build hydraulic systems. The third phase was the 
setting up of a preventive maintenance program in 
which hydraulic care is an important part. 

Because about 75 percent of all our machine tools 
and many of the welding fixtures and conveyors have 
hydraulic power systems, it was necessary that the 
production planning, maintenance, and machine repair 
divisions of the plant cooperate closely in the develop- 
ment of this preventive maintenance program. 

Actually, these three phases are no longer distinct 
and separate. The reconditioning and rebuilding 
phases were most important early in the development 
of the plant’s production facilities. Today, the pre- 
ventive maintenance program is of utmost impor- 
tance. However, a machine tool program is never static 
in a plant which is always working toward better pro- 
duction methods; therefore, reconditioning and _re- 
building jobs are also being carried out today. 

Here briefly, is our experience in handling the first 
phase—reconditioning stored machine tools. 





FIG. 2. BOTH THE MECHANICAL feed screws for the 
head and table were replaced with hydraulic cylinders 
which are automatically controlled by the hydraulic 
tracer fingers. This machine required a complete re- 
building to changeover from mechanical to hydraulic 
control. Production of contoured parts is speeded up by 
the use of fluid power. 
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All machines coming into the plant from storage 
depots had been thoroughly coated with rust inhibitors, 
inside and out. The hydraulic systems required care- 
ful cleaning before they could be filled with new oil 
and placed in service. While it might have been pos- 
sible on some of the machines to merely drain the rust 
inhibiting oil from the system and then use a flushing 
oil, we did not feel that this practice would in the long 
run, prove satisfactory. The only way we could be sure 
that the hydraulic system was in working shape was 
to completely dismantle the circuit. Because it is im- 
possible to know how much wear the machine had 
before going into storage, we felt that this was our 
safest course. 

Here are the reconditioning steps that were fol- 
lowed: 

1. After we inspect, photograph, tag and estimate 
any repair costs on an incoming machine, we 
wet them down with a solvent and then steam 
clean the machine with a pressure spray. 

2. Dismantling the hydraulic system is next. All 
copper and much of the steel tubing is completely 
replaced and valves are checked for worn parts 
and thoroughly cleaned to prevent sticking. 

3. The hydraulic pump is disassembled, checked 
for wear, and shaft seals and head gaskets, if used, 
are replaced. 

4. Cylinder walls and rods are inspected for wear. 
All piston rings and packings are replaced. 

5. Where hydraulic valves are controlled electrically 
through limit switches and solenoids, these com- 
ponents are thoroughly checked. Unless elec- 
trical components are obviously in good condi- 
tion, they are replaced. 

6. When the system is reassembled, particular care 
is given to properly supporting tubing runs and 
establishing correct pump and motor alignment. 





FIG. 3. REVAMPING SOME MACHINES meant put- 
ting the hydraulic power system where it could be 
readily serviced. A tube type oil cooler was added to 
this mill’s system to keep oil temperatures at a safe 
working value. The complete power unit was removed 
from inside the machine column to the rear of the mill. 
Care of the motor, pump and tank has been simplified. 














FIG. 4. A SIMPLE HYDRAULIC system made it pos- 
sible to use this mechanical press on a severe torsion 
test operation. Hydraulic check cylinders prevent fly- 
wheel reversal and subsequent drive shaft damage. One 
of the special cam operated valves which control the 
cushioning is seen at the left of the cylinder. 


The system is cycled to be sure timing is correct 
and all valves are operating properly. Of course, 
high quality oil of the proper viscosity is put in 
the system. 


Rebuilding Machines 

While the rebuilding phase requires skillful work- 
men and considerable ingenuity, you can help your- 
self by establishing complete information files on your 
machine. If your files include circuit drawings and 
complete component lists, much time can be saved in 
tracing circuits and obtaining replacement parts. Man- 
ufacturers’ installation and service data are dependable 
guides. 

Cost of rebuilding machines is always critical no 
matter how urgently you may need the machine. We 
put our work estimates in the form of a General Order, 
which tells what work must be done, why, and an 
approximate cost of all labor and materials. A “G.O.” 
for each machine requires the approval of top man- 
agement. 

In this routing it comes first under the scrutiny of 
W. D. Millington, Divisional Superintendent of Meth- 


. 


ods and Equipment, of which machine repair is ap 
integral part. He analyses the subject matter and, 
after approving, passes it on to the higher echelon 
for their disposition and authorization to carry out 
the necessary work to condition the unit for its par. 
ticular operation in the general tank routine. 

Four typical examples of rebuilt or newly installed 
hydraulic systems are shown in Figures 1, 2, 3 and 4, 

On the horizontal milling machine seen in Figure ], 
we added a hydraulic power system for the vertical 
power feed. This machine is used for scarfing plates in 
preparation for welding. Because the plates have an 
irregular contour, hand feeding of the work into the 
cutter would be slow and difficult. By driving the 
vertical feed screw with a rotary fluid motor which 
has its direction of rotation automatically controlled 
by a tracer valve working against a template, each 
part is uniformly machined. All the hydraulic com. 
ponents are mounted on the reservoir at the side of 
the machine. Four hose lines lead to the tracer valve. 
The accompanying hydraulic diagram shows the cir. 
cuit design. All valves are panel mounted to provide 
a rigid compact system. Use of a manifold minimizes 
the leakage problem. 

The Sellers horizontal boring mill, seen in Figure 
2, was completely rebuilt; hydraulic cylinders replaced 
the mechanical feed screws on both the vertical head 
feed and table cross feed. Movement of the feed cylin- 
ders is controlled by a two dimensional tracer system 
following a template. 

Many of the machine tools which come in the plant 
require modification of the existing hydraulic system. 
An example of a modified system is seen in Figure 3. 
On this Cincinnati mill, the hydraulic system was orig- 
inally built in the base of the machine where it is 
extremely difficult to service. This machine was not 
originally built to Joint Industry Conference Stand- 
ards which call for “accessibility to hydraulic com- 
ponents”. These standards, which were set up with the 
cooperation of General Motors Corporation, are -the 
minimum standards for good hydraulic construction. 
Whenever we rebuild or modify machines, we try to 
bring them up to these standards. Our ultimate goal 
is lower machine downtime. 

Because of the heavy work load, the mill in Figure 
3 ran hot. An oil cooler was the answer. However, to in- 
stall the cooler, we had to pull the power system out 
of the base. Our machine may not look as pretty as it 
did before, but it is functionally far better, and any 
maintenance which should have to be performed on the 
power system can be done quickly. 

Still a fourth type of hydraulic job which we have 
had to do is shown in Figure 4. Cycling at 30 rpm, this 
mechanical press is used on a destructive test for 
torsion bars. On each revolution of the press, the bat 
is given a 30 percent twist. A 10 ton force is developed 
at the bottom of the stroke, and a 2 ton force at the 
top. It was necessary for us to design and build 4 
hydraulic check system to cushion the press stroke 
and prevent reversal of the flywheel at the top of the 
stroke. The springback of the torsion bar as it ut 
twists has sufficient force to cause flywheel reversal if 
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it is not checked. When a torsion bar fails, an arm 
drops, hitting a limit switch to stop the drive motor. 
Two 4 inch bore, 10 inch stroke cylinders are used. 
The cylinders pull oil from a small tank, seen mounted 
on the wall at the side of the press, through special 
cam operated valves which control the cushioning 


action. 


Preventive Maintenance 

As soon as a machine tool is turned over to produc- 
tion, the preventive maintenance program goes into 
action. The advantages of reduced downtime, and 
lower major repair costs are apparent in any plant 
having a maintenance schedule. We just can’t afford 
to follow a “fix it when it fails” policy. This is par- 
ticularly true on hydraulic systems where regular oil 
checks and visual checks for leakage can prevent costly 
pump and valve failures. 


FIG. 5. SERVICING of the hydraulic system and lubri- 
cation points on every machine tool in the Tank Plant 
is controlled by the use of a lubrication card fastened 
to each machine. This is the service card for the tracer 
controlled mill seen in Figure 2. 
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The lubrication card shown in Figure 5 is one of 
the first steps in our maintenance program. There is 
a similar card fastened in a plastic envelope to each 
machine tool. The card in Figure 5 lists the lubricating 
and hydraulic oil schedule for the Sellers horizontal 
machine, Figure 2. Two oil carts, each of which carry 
four standard pump and tank units on a wheel base, 
are used by our oilers to service these machines. The 
oil cart carries three grades of oil and has the fourth 
pump to pump oil from the machine reservoir. The 
lubrication card tells the oiler to check the oil reser- 
voir level each day. If there is any excessive leakage, 
it is immediately reported and the cause of leakage is 
corrected. On the back of the card a lubrication log 
is kept which records the dates of all oil changes. The 
hydraulic system on the Sellers mill must be drained 
completely and refilled every six months. While the 
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FIG. 6. THIS IS A PART of the check list which pipe- 
fitter follows each day in carrying out the preventive 
maintenance program on a hydraulically powered ma- 
chine. By filling in the report section, a complete log of 
the machine’s condition is made. 
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Clamp a nine-foot beam, feed seven drills on 15-inch centers, retract 


them and then feed seven nutrunners inte these holes. It’s a simple problem 


until you start to lay out the machine and find that putting 14 rotary air 


motors on seven fixed centers and 1) air cylinders for feeding, clamping and 


tilting present a space problem which can only be solved by careful design 


of mechanical linkages. 


These Multiple Air Circuits 


Depend on Mechanical Linkage Design 





Ae ee 


HOLES HAVE BEEN drilled and operators 
now put nuts and bolts in place. The fixture 
will then tilt up in line with the nutrunners 
which will feed forward to complete the as- 
sembly. 


By S. M. Nampa 


A= cylinders and rotary air motors are a very sim- 

ple, compact source of power. Wherever the 
machine designer has a push or pull function he con- 
siders fluid powered cylinders. Even when he is faced 
with a multiplicity of operations which call for many 
air circuits on one machine, his air circuit design 


problems alone may not increase if each of the cir- 
cuits are similar. 

Having a number of air circuits to build into a 
machine almost always creates mechanical space and 
electrical sequencing problems. 

A schematic of the air circuit which is used on a 
special assembly machine in the Plymouth, Michigan, 
plant of the Evans Products Company, shows the sim- 
plicity of applying air power. Even on the final ma- 
chine, seen in the photographs, the cylinders, air 
motors, hose lines and electrical controls are neatly 
aligned to make the entire design job seem simple 
from start to finish. Solving difficult jobs with simple 
machines is the goal of every machine designer. 

Here’s what the engineers at the Evans Products 
Company accomplish with the special air powered 
machine. One of their products is a cross member 
for the Evans DF Loader, a damage-free, dunnage- 
free box car loading device that locks lading into 
place during transit. The cross member is an assembly 
made up of two pieces of wood 35% x 1%in. x9 ft, 
bolted to a steel “Z’” section for additional strength. 
To make the assembly, seven equally spaced holes must 
be drilled and nuts, bolts and washers used for fasten- 
ing. The drilling and assembly operations are pet 
formed on the special machine. . 

There are seven air circuits involved on this special 
nutrunner. After the metal and wood parts of the 


S. M. NAMPA, Research Development Engineer, Evans 
Products Company, Plymouth, Mich. 
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FRONT VIEW of the nutrunner shows the six clamp 
cylinders and seven rotary air motors for powering the 
nutrunners. Directly below the nutrunner sockets, you 
can see the drills which are also rotated by individual 
air motors. An air storage tank seen underneath the 
machine assures adequate air pressure to maintain the 
automatic cycle despite variations in shop air pressure. 


cross-member are loaded into the fixture, a palm but- 
ton is pushed to energize a timer and solenoid A to 
clamp the parts. A time interval assures clamping 
and the time delay closes to energize solenoid B to 
feed the drill motors into the crossmember, initial 
movement of feed closes limit switch 3 starting the 
drill motors. 


Limit switch 4, tripped at the end of the drill motor 
travel, deenergizes the solenoid B to retract the drills. 
When the motors return, limit switch 3 is tripped open 
to stop drill rotation. 


The operators then manually insert the bolts in the 
crossbar and place nuts and washers in the sockets 
on the nutrunner motors. Pushing a second start but- 
ton energizes solenoid air valves D, E, and F to tilt 





REAR VIEW shows the solenoid air control valves and 
the mechanical linkage system which controls the feed 
of the drills and nutrunners. Clearly seen is the linkage 
connected to the drill motors and lower drive shaft. The 
upper shaft connects to each of the seven nutrunners. 
Each shaft is rotated by an individual air cylinder. An 
air filter-lubricator provides clean air to the system. 


the fixture in line with the nutrunner motors, rotate 
the nutrunner, and operate the bolt backup cylinder 
and feed cylinder. At the end of the threading stroke 
limit switch 5 trips to stop rotation, retract the heads 
and drop the backup plate. 


Motors must be fully returned before lirait switch 
6 acts to release the clamp cylinders. The fixture 
then drops back to drilling position and an ejector 
cylinder is operated to release the bolted work com- 
pleting the cycle. 

The problem of having a nutrunner motor line up 
with a hole drilled by a drill air motor was solved 
by tilting the fixture. This permits locating the drill 
motor directly below the nutrunner. After the part is 
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AIR CIRCUIT for cross member assembling machine 


AIRLINE 
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Three hydraulic operations provide pre-compaction, gravity pack load- 
ing and “no tilt” unloading, features which insure easy, safe loading, 
fuller loads per trip and rapid unloading, reducing unit load costs. 


Fluid Power Lowers 


Refuse Collection Costs 


) bore features made possible by hydraulic oper- 

ation makes the new, improved “Sanivan” refuse 
collector, manufactured by Sicard Industries Inc., of 
Watertown, N. Y. and Montreal, Canada, an efficient, 
economical unit for picking up and dumping of ashes 
and all refuse, wet and dry. Now in operation in a 
number of cities and towns, the “Sanivan” packs full 
capacity loads in a shorter time with less workman 
fatigue, shortens the unloading time at the dump and 
sets a new standard of economy in refuse picked up 
per worker per day. 

Three of the major advantages: (1) pre-compaction 
in the hopper; (2) gravity pack loading; and (3) “no 
tilt” unloading are made possible by hydraulic actu- 
ation. 

Pre-compaction in the hopper reduces bulky ma- 
terials to a minimum cubic content, crushing boxes 
and crates and flattening metal containers. Wet ma- 





Fig. |—The "Sanivan" discharges its load 
quickly by the movement of the bulkhead sec- 
tions; the telescopic cylinders push the bulk- 
head sections out to a single 45 degree plane 
and raise the tailgate assembly clear. The 
omy valve is well clear of the discharging 
oad. 


terials, by the same operation, have a large percentage 
of the liquid squeezed out. A storage tank for this 
liquid is in the base of the compression plate, fitted 
with a drain cock, so that the liquid collected during 
loading may be readily discharged when required. 

The gravity pack loading is achieved by the lifting 
action of the hopper load, the latter half of the com- 
pression plate movement, lifting the load over the 
top of the previously loaded material and discharging 
the hopper load by gravity. 

The unloading operation is unique. A three section 
bulkhead, the upper section anchored at the top and the 
lower section sliding on the floor body is moved back- 
ward by twin telescopic cylinders until the three sec- 
tions assume a single plane 45 degree angle. The 
tail gate assembly is pushed up and out of the way 
of the discharging load by arms attached to the 
bottom of the lower section of the bulkhead. 

Other advantages are a low loading height, no 
necessity for segregation or separation of materials 
loaded, maximum safety, fast loading—the loading 
cycle is completed in 25 seconds—and fewer trips to 
the dump. _.. 

Figures 2-8 illustcate the cycle of operation. 


Hydraulic Circuit 

A relatively simple hydraulic circuit, designed by 
Sicard, performs three distinct operations: moves the 
compression plate against the retainer plate, perform- 
ing the crushing or compacting, then after the retainer 
plate has moved away, completing the hopper move- 
ment to gravity unload into the body of the van; 
operate the retainer plate; and operate the bulkhead 
and tailgate assembly. 

An engine driven gear pump furnishes a system pres- 
sure of 1000 psi to operate three sets of two cylinders 
each. One pair of cylinders operates the compression 
plate, another the retainer plate and the third, the 
telescopic pair of cylinders, operates the unloading 
mechanism. 

Lever operated hollow plunger type valves control 
the actual operations. Two valves are located on the 
right rear side of the body; these control the move- 
ment of the compression and retainer plates. The un- 
loading valve is located on same side of the truck 
body, farther to the front, so that the operator is 
well out of the way of the discharging load. 
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Fig. 2—The lowered compression plate is 
the loading hopper. The low loading height 
reduces operator fatigue to a minimum. 


Fig. 4—The retainer plate, operated by two 
double acting cylinders, moves up and away 
from compression plate, which continues its 
stroke to gravity load compacted material 
into body. 


Fig. 5—When the compression plate has 
completed its loading stroke, the retainer 
plate returns flush against the compression 
plate and the latter returns to its loading posi- 
tion, completing a 25 second cycle. 


Fig. 6—The workman initiates the unloading 
cycle by moving the lever of the unloading 
valve to the right side of the truck body. The 
telescopic cylinders begin to extend, moving 
the three sections of the folding bulkhead to 
the rear and raising the tailgate assembly. 
When the telescopic cylinders are fully extend- 
ed the bulkhead is a single plane of 45 de- 
grees, discharging the load quickly and com- 
pletely. Reversing the valve returns the bulk- 
head and lowers the tailgate assembly. 


All illustrations courtesy Sicard Industries, Inc. 
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Fig. 3—When the hopper is full, workman 
operates two plunger valves. Two cylinders 
move compression plate against retainer plate, 
compacting material. 
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How to Lay 0 


By W. T. McCormick 


ANEL construction begins with the machine cyl- 

inders and proceeds backwards to the pump. For 
centralized control the panel should be large enough to 
avoid congestion or interference. If at all possible, 
provision should be made for a vertical machine 
manifold since this works best with a vertical panel 
manifold with identical porting. However, on complex 
circuits, due to the limits of space, it is often necessary 
to use horizontal manifolds. In either case, porting 
should be so located as to prevent crossing of tubing 
lines. Lines interconnecting the manifolds should be 
identified for re-installation. Manifold porting, in the 
same way, should be properly and plainly marked. 


A practice which has been found satisfactory is to 
rough sketch the circuit, beginning at the cylinders 
and proceeding with the planning back to the mani- 
folds. Since hydraulic lines usually follow the contour 
of the machine and are parallel to each other, we 
survey the machine or assembly prints, noting path 
of lines, divisions and direction of lines after division, 


ae This five year old installation with “old” 

style components—components, tubing and 
electrical equipment on the same side of panel— 
represented good practice at the time. While the 
trend toward horizontal and vertical lines is shown, 
no effort was made to use specific planes for lines 
of the same type. The panel is supported principally 
by the machine column and a majority of fittings are 
turned at a right angle to the panel. 





This installation, built three years ago, illus- 
trates an intermediate step in panel design. 


Notable details are the large reservoir, supported 
lengths of tubing, closer approach to horizontal and 
vertical lines the use of manifolds, “A”, risers under 
both pump and motor, 


APPLIED HYDRAULICS 








cyl- 
For 
rh te 
ible, 
hine 
anel 
plex 
ary 
ting 
ing 

be 


the 


to 
ers 
ini- 
our 

we 


ath 


on, 





LICS 


Part 4 of a series on Good Practices in Design- 
ing and Building of Hydraulic Power Systems” 


points for support of lines and the relationship of 
lines as they approach the manifold. This relation- 
ship determines the porting sequence of the mani- 
folds and establishes division points. 


Occasionally, division points may still be vexing. 
However, such points, as well as other problems, can 
usually be solved at the manifold. Manifolding is 
important and should be carefully considered in sys- 
tem layouts. There are no limitations to the size or 
shape of manifolds; they can be drilled, plugged, 
cross, tee or stagger drilled in any combination; they 
can be built in a single piece, in sections or com- 
pounded (stacked). Manifolds offer many possibilities 
for simplification. 


The panel plate should be rigid enough (14 or %& 
in. mill plate) to support all hydraulic components 
securely, either by direct mounting or by suitable 
brackets. However, the plate should be light enough 
to conform to the components without incurring inter- 
nal strain or causing binding. The supports for the 
plate may be fixed to the top face of the reservoir (this 
is done as often as is practical) or against a wall or 
free, supported by the floor. 


The lines of tubing that enter fittings whose openings 
are at right angles to each other, should have a mini- 
mum length of 30 times the OD of the tubing. When 
a line connects two fittings whose openings face each 
other, a minimum of two right angle bends and at least 
a line length of 30 times the tubing OD between such 

EI A very large panel of new style components 

for a 125 gpm system follows the principles 
of use of horizontal and vertical lines, accessibility 
for servicing of components and janction box, rigid 
mounting of all components to the panel and the use 
of large welded pipe. 
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nd Construct Control Panels 


bends should be provided. This allows springing the 
tubing sufficiently to enter fittings that use an “O” ring 
for a seal without damage to the “O” ring. 

On fittings where the entry is shallow, e.g., those 
using an internal flare or a ferrule, this minimum 
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length can be reduced to approximately 20 times the 
OD of the tube. Fittings with external flares can take 
a minimum length down to approximately 10 times 
the OD of the tube. The minimum clearance between 
two adjacent tubes in the same or different planes 
must not be less than that amount equal to the depth 
of entry into the type of fitting used. Fitting nuts are 
to be set only as tight as necessary to secure the tube 
and provide a seal. 


Arrangement of Components 

A symmetrical arrangement of components is de- 
sirable to keep the panel within a reasonable and con- 
venient size for service. Because more and more panels 
are being designed and constructed for enclosures, it 
is good practice to design for all mounting, dis- 
assembly and service work to be done from the front 
face only of the panel. 

Sufficient space must be allowed between com- 
ponents for all service and maintenance work. For 
example, space must be provided to remove solenoids 
and solenoid covers; disassembly and removal of all 
valve spools; directional valve spools shoull be re- 
movable toward the center of the panel. An arrange- 
ment which has worked out very well for us has been 
to locate sequence and pressure reducing valves across 
the top of the panel plate (for disassembly downward 
or vertically), locate the relief valves across the bottom 
of the panel (for disassembly in either a downward 
or upward vertical direction or both), and to locate the 
directional valves toward the center of the panel (for 
disassembly of valve spools toward the center of the 
panel). Other components are treated in a similar 
manner. 

Often problems can be simplifiel or solved, e.g., 


4 | Good geometric symmetry in this panel is 

achieved with new style components and 
careful planning and arrangement. Contrast this 
installation with Figures 1 and 2. 


directional control valves, by the reversal of the 
solenoid and porting relationship and by reversal of 
pilot lines and porting relationship. The same ad- 
vantages can often be achieved by reversal of linkage 
and porting relationship. However, changes are recom- 
mended only when the spool design is known and the 
operation of the valve is not altered. 

Similarly, it is often advantageous, when spring off- 
set valves are used, to change ends with solenoid, the 
necessary springs and other parts, reversing the di- 
rection of offset and the porting relationship. Such 
changes often reduce the number of tube bends, ease 
congestion or eliminate undesirable line crosses. 

When it is possible and undesirable conditions do 
not result, interconnected ports of various components 
can be located on the same horizontal and vertical cen- 
ter lines; offset bends often are thus eliminated. The 
fewer the number of bends that are required to keep 
their general directions vertical and horizontal, the 
more orderly the general appearance will be. 


Older Style Components 

We distinguish between “old” and “new” style com- 
ponents primarily on the changes that have occurred 
in component design in the past five years. The major 
influence, perhaps, has been the J.I.C. Hydraulic Stan- 
dards for Industrial Equipment; the major gains have 
been simplicity and ease of maintenance. | 


For the “older” (approximately five years old) 
style of components where the electrical equipment, 
solenoids, tube connections, tubing and the component 
itself are on one and the same side of the panel 
plate, the location of the panel supporting members is 
to be as far to the rear of the reservoir as possible. 
It’s a good rule that tube entries to components be at 
right angles to the panel plate and the tubes installed 
as previously mentioned, in a progression of planes. 
The order of this progression differs from the “new” 
style tube progression, in that the manifold, while it 
remains in the same general location, is in a different 
relation to the components. Starting at the face of the 
panel plate and progressing forward or away from the 
plate, the layers are: (1) pilot pressure, pilot return 
and drain lines; (2) the reservoir return; (3) panel 
manifold lines; (4) intermediate lines between com- 
ponents; and (5) the pressure supply lines. This de- ” 
sign lends itself readily to a sheet metal covering for 
the panel. 

The general rule that entries be at right angles to 
the panel plate practically always offers the shortest, 
most direct method of reaching a particular plane or 
layer; it provides entry into a plane with a right angle 
bend, easiest to produce accurately and consistently; 
it assures adequate wrench clearance and a greater 
spread in the tube lines. Right angle entries readily 
permit a tube line to divide and reduce with the new 
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leg changing planes or layers easily without inter- 
ference. Such entries also permit the selection of the 
best balanced location for the dividing point. Of 
course, if a problem can be solved more readily and 
no objectionable conditons are created by having 
entries to fittings parallel or at an angle other than 
a right angle to the panel plate, such entries may be 
used. 

It is well to keep in mind that most hydraulic com- 
ponents have from three to eight (or more) connec- 
tions and that when tees and elbows at the components 
provide entries not at right angles to the panel, the 
following problems often result: (1) there are difh- 
culties in inserting fittings; (2) tube lines become con- 
gested (too many bends and changes in direction too 
close to the panel) ; (3) compound bends are needed; 
(4) there are wrench clearance problems; and (5) 
there is a hazard of line interference when removal 
is necessary. 

Figure 1, a five year old installation, illustrates 
the use of old style components, i.e., components, tub- 
ing and electrical equipment are on the same side of 
the panel. While the panel is mounted on the reser- 
voir it is also supported against the machine column; 
the majority of fittings are turned at a right angle 
to the panel. A good feature is the convenient loca- 
tion of the flow control valves. 

A three year old installation, Figure 2, also illus- 
trates the use of old style components but with the 
following design refinements or transition steps to the 
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new style: (1). use of manifolds, “A”, (2) support 
of long lengths of tubing; (3) large reservoir; (4) 
increased employment of horizontal and vertical lines; 
(5) risers under both pump and motor; and (6) the 
motor-pump coupling is free of obstructions. 


Newer Style Components 


The newer gasket mounted components, which in- 
corporate a manifold as an integral part of the com- 
ponent, is the answer to a machine builder’s dream 
in that the components and electrical equipment are 
mounted on the front forward side of the panel while 
the tubing and fittings are on the back, permitting 
smaller overall panel areas. Further drilling and 
threading of these standard manifolds simplify and 
solve many problems. 


The panel plate is rigidly mounted on vertical panel 
support members mounted on the reservoir top face. 
The plate is located so that the distance from the 
front edge of the reservoir to the front face of the 
plate is 44 inch greater than the depth of the deepest 
component. No component or tube should extend or 
protrude beyond the area enclosed by the perimeter 
of the reservoir. 

The general arrangement of interconnecting tubing 
is a progression of planes or layers; the relative plane 
of each tube is determined by its purpose in the cir- 
cuit. As far as it is practical, the arrangement from 
front to rear is: (1) pilot pressure lines; (2) drain 
and pilot return lines (these are forward because of 
their small size and short radius of their bends); (3) 
pressure supply line; (4) reservoir return lines; and 
(5) panel manifold lines. 


Between the pressure supply lines and the reservoir 
return lines space is provided for intermediate lines 
interconnecting components. . This will be as many 
planes in depth as necessary; multiple lines per plane 
may be used if no interference occurs. This arrange- 
ment permits, when desired, the entire panel to be 
enclosed. 


When components are pilot operated and there is 
some question as to whether the proper choice is in- 
ternal or external operation, all doubt can be removed 
by making the component externally operated. 


In Figure 3 large new style components are shown 
mounted on a floor to ceiling panel. The reservoir, 
pump and motor are separate and not shown. This 
system is designed to handle 125 gpm and illustrates 
the principal of horizontal and vertical lines, rigid 
mounting of all components to the panel, the forward, 
convenient location of the junction box, the support 
of small tubes by clamps and the use of welded pipe. 


Concluded on page 104 


ky A recent installation showing a well de- 


signed panel and the combination of old and 


new type components. The arrangement of relief 
Valves across the bottom and sequence valves across 
the top of the panel gives ample service space for 
the central directional valves. The enclosure is a 
protection against unauthorized tampering. 















“Q” Rings in Rotary, 





High Speed Applications 


By T. J. McCuistion 


Can “O” rings be used for rotary sealing ap plications? Proper gland design, selection of 


rubber compound and correct ring size have resulted in satisfactory seals for rotating shafts. 


NTIL recently specialists did not consider it pos- 
sible to use the “O” ring in a seal for a rotating 
shaft except at very low speeds. We believe that funda- 
mental factors, which previously made such applica- 
tions impractical, have been discovered and analyzed. 
Tests of experimental designs and actual experience 
with working applications of the correct principles 
now make it appear not only possible, but practical, to 
use the “O” ring for a variety of rotating shaft seals. 
Experience indicates that these seals will work at 
relatively high speeds; tests indicate that these seals 
will also work at pressures considerably higher than 
conventional lip-type or diaphraghm seals. 

The use of “O” rings as static and reciprocating 
seals is well established. In this article we will confine 
ourselves to a description of the “O” ring for sealing 
rotary motion. Our work to date has been with the 
use of the “O” ring as the sealing element for all appli- 
cations. Further development will undoubtedly extend 
applications. In many cases it should be possible to 
use standard ring sizes; however, special compounds 
will be required. 


Theory of Sealing Action 


The Joule effect* in rubber under strain has seldom 
been considered as an important engineering tool. 
However, it offers the nearest approach to an explana- 
tion of the most fundamental principle which con- 
tributes to the success or failure of any design which 
incorporates the “O” ring in a rotating shaft sealing 
application. It may account for many of the incon- 
sistent failures of conventional oil seals. 


T. J. MeCUISTION is Cleveland Branch Manager, 
Precision Products Corporation. 


The Joule effect can be illustrated simply by stretch- 
ing a rubber band quickly and touching it to the lips. 
It will feel warm. Then allow the band to contract; it 
will then feel cool to the lips. Similarly, if heat is 
applied to most types of rubber in a relaxed condition, 
the rubber will contract slightly, if not held rigidly 
in place. These internal forces are intensified if the 
rubber member is in a stretched condition, resulting 
in even larger relative contraction. 

How is this phenomenon related to seal failure? 
When used in a conventional manner, the friction of 
the rubber against the rotating shaft causes heat; the 
rubber contracts, i.e., the Joule effect is introduced. 
The contraction of the rubber causes a higher unit 
loading of the. rubber against the shaft. The cycle of 
friction. heat and contraction, is repeated until rapid 
seal failure occurs. If the “O” ring has peripheral 
tensile stresses, even though everything else is in 
proper working order, the failures will occur in a 
very few minutes at shaft speeds above 200 fpm. High- 
er unit loading of seals caused by pressure will re- 
sult in failures at even lower shaft speeds. The amount 
of allowable tensile stress, if any, for any type of 
rubber seal that rubs directly on the shaft, will de- 
pend upon contact area, pressure, unit loading, sur- 
face finish and probably many other factors not yet 
evaluated. 

Preliminary tests tend to indicate that rubber in the 
tensile stressed condition has a higher coefficient of 
friction than when in a compressed state. This is espe- 
cially true after a few minutes of continuous opera- 
tion. The Joule effect is believed to contribute to fail- 


“Joule effect in rubber under strain—as temperature 
increases, the molecular structure contracts or tightens 
up; temperature decrease causes relaxation of the 
structure. 
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FIG. 1. TEST EQUIPMENT used in 
initial test work for the rotary “O” 
seals, A diaphragm seal, used on one 
side of the cylinder to minimize fric- 
tion and heat, permitted individual 
rotary “O” seals to be tested on the 
other side. The shaft accommodates 
various size collars to bear against 
the seal. Thermocouples and pressure 
line fittings are installed on each side 
of the cylinder. 


FIG. 2. TWO ROTARY “O” SEALS 
after runs. Seal “A” (left) had an 
ID less than the shaft diameter, neces- 
sitating stretching the seal to apply. It 
failed in 4 minutes. Seal “B” (right) 
had an ID sufficiently larger than the 
shaft to permit slightly more cross 
sectional squeeze when peripherally 
compressed into the groove. Seal ““B” 
ran for 100 hours without any sign of 
leakage or other malfunction. 


ures in other “O” ring applications where the working 
temperature varies over a wide range, e.g., cylinder 
liners, long stroke reciprocating units and similar 
applications. Basically, the same principles apply to 
the causes of these failures. 

The Joule effect should not be confused with the 
temperature coefficient of linear or volumetric expan- 
sion. Rubber naturally tends to swell volumetrically 
when the temperature is raised. The contraction or 
Joule effect appears to make the seal want to do more 
work on the surface which contacts the rotating mem- 
ber. The coefficient of expansion should be con- 
sidered but it does not seem to be the basic cause of 
seal malfunction. 


Use of Oversize Ring 


In order to offset Joule effect and the dimensional 
changes resulting, it is necessary to use an oversize 
ring in relation to the shaft. In other words, apply 
the seal under peripheral compression. Tentative indi- 
cations are that relaxed rubber can contract as much 
as .015 inch per linear inch, when subjected to high 
temperature. The amount of contraction is primarily 
dependent upon the particular rubber compound used. 
For example, a one inch shaft would require a seal 
that has a relaxed ID of 1.045 inches to offset com- 
pletely the Joule effect. The amount of relative over- 
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size necessary for a particular application depends 
on the degree to which the effect is reduced, which, in 
turn, is related to the temperature of operation, shaft 
speed, area of contact and compound. 

Oversize “O” ring seals in relation to the shaft do 
not have a tendency continually to build up heat. In- 
stead, the heat curve levels off after a moderate tem- 
perature rise. On the other hand, a slightly stretched 
seal causes that temperature to continue to rise until 
failure occurs. 

Lip-type seals are sometimes made to operate satis- 
factorily by prior soaking in oil. The lubrication is be- 
lieved to be very helpful and the slight swelling of the 
rubber tends to offset the Joule effect. Our experience 
indicates that a few thousands of an inch variation of 
the seal ID can mean the difference between success 
and failure. One company stopped their epidemic of 
seal failures by following our suggestion of trimming 
a little more of the lip off of their present seals, which 
in turn increased the ID of the seal. 


Test Equipment 


Figure 1 shows the test equipment used in the 
initial test work on the “O” ring for rotary sealing. 
A diaphraghm seal was used on one side of the cyl- 
inder or chamber, and the rotary “O” seal on the other. 
The diaphraghm seal was used so that friction and 
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heat could be held to a minimum and one rotary “O” 
seal at a time could be tested. The shaft was constructed 
to accommodate various sized collars to rub against 
the seal. This was easier than making a new rubber 
mold for each relative ID/OD also needed. Fittings 
were put in each side of the cylinder to accommodate 
a thermocouple and a pressure line to the head pump. 
A 3450 rpm \% hp motor was used to drive the unit. 


Peripheral Compression 


Figure 2 shows two rotary “O” ring seals that were 
tested under almost identical conditions. The test con- 
ditions were: 


Oil temperature at start of tests .............. 60 F 
Seal Compound in both cases ............... same 
Seal Cross Section in both cases ............ .139” 
Shaft speed in both cases ...............05: 3450 rpm 
Shaft Diameter in both cases .............. .998” 
Groove Length in both cases ..............+. same 
Squeeze in both cases ........cccccccccees 5% Of 


cross section. 


Shaft Surface Finish Same Shaft 


Siete ena here e ey Gece ve pete 5 oo oie ae Same 
eg RE ee a ee ee .984” 
ee ee Oa a ENE baa bee seas deuesecasen 1.044” 


The principal difference between the two tests was 
that “O” ring “A” was stretched and “O” ring “B” 
had an ID about .046” larger than the shaft prior to 
installation. 


SQUEEZE: ROTARY “0” 
TO SEAL “"w"- 5% 


SROOVE LENGTH ROTARY © 
TO SEAL w'e5% 
. | 


ROTARY “O" TO SEAL } ‘ oN J 1 
| 


CLEARANCE O15 TO O20 } 
‘ 
10* SHAFT 045% 


pay 
4 





FIG. 3. THE DESIRABLE GROOVE length for ro- 
tary “O” seals is illustrated. The groove length 
should be the same or a little less than the “O” ring 
cross section after assembly. The side squeeze pre- 
vents any tendency of the seal to rotate and de- 
creases the tendency toward an excessive compres- 
sion set. 


Seal “A” was considered to have failed after four 
minutes of operation. At that time the oil temperature 
was 295 F. and climbing rapidly. A little more cross 
sectional squeeze was created on seal “B” due to the 
“fattening” of the ring when peripherally compressed 
into the groove. Seal “B” caused the oil temperature 
to rise to 152 F., at which point it leveled off. The 









test of seal “B” was allowed to run for about 100 
hours. There was no sign of leakage or malfunction, 
Other rotary “O” seals have been tested under simi- 
lar conditions up to 4000 hours without trouble. 


Cross Sectional Squeeze 


The proper amount of squeeze for rotary “O”’ seals 
has to be determined by compromise. It is desirable 
to have only enough squeeze to make the seal contact 
the shaft. This keeps the unit load of the seal and its 
area of contact to a minimum. High unit loading 
causes more friction. However, more than bare con- 
tact is needed to offset the effects of coefficient of 
expansion, compression set and shaft runout. A cross 
sectional squeeze of 2 to 5 percent is considered a 
good balance for most rotary “O” seal applications 
when using “O” rings with a cross section up to .139 
inch. Usually, no allowance need be made for the 
“fattening” offset of peripheral compression if the 
shaft speed does not exceed 600 to 700 fpm. 


Shaft Surface Finish and Hardness 


A ground surface finish from 5 to 25 rms appears 
to be the best, based on preliminary tests. If a metal 
surface is too smooth, the seal will not be lubricated 
properly and overheat just as if the seal were stretched 
around the shaft. Conversely, if the surface is too 
rough, the seal will wear excessively. The higher the 
speed and temperature of operation, the more critical 
is the finish and squeeze. Most of the laboratory tests 
and fluid applications to date have used a shaft with 
a hardness of 55 plus or minus 5 Rockwell C with good 
results. Much more study is needed in order to deter- 
mine the effects of hardness and of different metals 
on this type of seal. 


Groove Length 


Tests to date seem to indicate that the groove length 
“F”, as shown in Figure 3, should be about the same, 
or a little less than, the “O” ring cross section after 
assembly. If the groove is too wide, the seal has a 
tendency to shake or, occasionally, rotate in the groove. 
A wide groove makes the rotary “O” seal easier to 
assemble. A rather narrow groove may be desirable 
in some installations, so that side squeeze is applied 
to the seal. This prevents any tendency of the seal to 
rotate in the groove, and decreases the tendency of the 
seal to take an excessive compression set. The follow- 
ing formula is recommended as a starting point: 

Rotary “O” Seal Groove Length = “O” Ring Cross 
Section + 2 to 5 percent. The combination of cross 
sectional squeeze and peripheral squeeze causes a slight 
side squeeze on the seal when using this formula. 


Seal Material Compound 


The rotary “O” seal compound is of great impor- 
tance. A good compound in the proper design will last 
thousands of hours. A poor compound will last only a 
few minutes on the same application, even though the 
design is correct. 

The major characteristics that have to be considered 
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FIGURE 4A 


FIG. 4. THIS FIGURE ILLUSTRATES three of the 
sections under consideration. In each case the ob- 
jective is to decrease the unit load on the seal with- 
out reducing the modulus or hardness of the rubber 
element in contact with the shaft. 


FIG. 4 (a). A RELATIVELY soft square cross sec- 
tional ring back the harder oversize “O” ring against 
the shaft. Unit load is low, friction is reduced and 
advantage is taken of better compression set char- 
acteristics of the softer material. 


FIG. 4 (b). THE SAME principle as in (a) is usec, 
employing two “O” rings. 


FIG. 4 (c). HERE HALF AN “O” ring is used. Rub- 
bing or contact area is reduced; unit loading is dis- 
tributed through mere relative depth. 


in a compound for a rotary “O” seal are as follows: 


(a) Oil Resistance 

(b) Hardness 

(c) Close Tolerance 

(d) Modulus 

(e) Head Resistance 

(f) Stress Relaxation (hysteresis) 
(g) Compression Set 


From the engineer’s point of view, oil resistance, 
hardness and tolerances are the primary items to check 
for production control after a compound has been ap- 
proved by functional tests. High modulus compounds 
in the 89-90 Shore A durometer hardness range are 
needed for most rotary “O” seal applications. Softer, 
high elongation compounds apparently tend to be 
pulled or stretched by the friction of the rotating shaft. 
This stretching results in still higher friction and a 
greater tendency for the rubber to overheat and pull 
itself apart, due to the Joule effect. Therefore, the 
higher speed of operation, the higher the modulus and 
hardness needed in a suitable compound. 

On the other hand, harder, high modulus stocks tend 
to exert more of a load on the seal, when the same 
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FIGURE 4C 





relative squeeze is used, and create higher starting 
friction. 

The proper hysteresis and recovery characteristics 
is of major importance in a rotary “O” seal compound. 
This might be referred to as the proper snap or resil- 
iency in the rubber; a very quick recovery is necessary 
so that the seal will remain in contact with the ro- 
tating member at all times. The higher the speed of 
motion, the higher the temperature, the more critical 
this becomes. Because of this factor, only one or two 
types of rubber polymers have been found satisfactory 
for rotary “O” seals. 

Compression set, while important, can be over-em- 
phasized. A compromise seems necessary to give the 
proper resilience and hysteresis characteristics. Some 
compounds that have superior compression set char- 
acteristics will leak badly when used as rotary “O” 
seals. This may not show up until the unit has been 
assembled for a month or two. 

Oil resistance is one of the best production control 
tests. Testing in ASTM #1 and #3 oil for swell is 


considered the best for control. The seals should also 
Continued on page 106 
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How to Flare, Bend and Install Tubing 


Part 2 of a Series on Fluid Lines 


By R. W. Phillips 


HE flaring operation for flared fittings can be 

accomplished by the use of a machine or mechani- 
cal flaring device. However, hand type flaring tools 
are in much wider use. Among the latter are the 
hammer type flaring tool, the vise and clamp type 
and a combination type flaring tool. These devices 
will give the most uniform and satisfactory flares if 
they are properly used. The two principal points to 
observe are: (1) the location of the tubing, and (2) 
the gripping of the tube to prevent slipping and under- 
sized flare. All flares should be checked for size and 
uniformity before assembling into the device. 

With a hand flaring tool, care must be exercised 
to develop a uniform flare. This is especially true of 
the hammer type flaring tool. With the vise block and 
clamp type, the gripping of the tubing and the position 
of the tubing are very important. Be sure to follow 
specifically the instructions given by the manufacturers 


R. W. PHILLIPS is Project Engineer, Hose and Fittings 
Division, The Weatherhead Company. 


of each flaring device. The manufacturer or his agent 
will be glad to furnish replacement or additional sets 
of instructions. 

For thin walled and soft tubing, it is sometimes 
advised to use double flares for sizes up to one-half 
inch inside diameter. However, not all tubing is double 
flared, e.g., brazed tubing is double flared, seamed 
tubing is offset, then flared. Double flaring, when 
practicable, reduces the tendency of the tubing end 
to split longitudinally. 

Care must be exercised not to thin out a single 
flare. When a flare is thinned out éxcessively, it may 
result in leakage because of insufficient squeeze. This 
is true in the case of internally threaded fittings, such 
as the inverted flare fitting. 


Tube Bending 


The bending of tubing may be accomplished by 
the use of either hand or machine benders. Figures 
1, 2, 3 and 4 illustrate typical benders commer- 
cially available. Most machine benders will give more 
uniform and better bends because the tubing can be 


FIG. 1. A STANDARD single flare 
well made does not thin out exces- 
sively. The tube fitting will properly 
tighten on this flare. 
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SINGLE FLARE 


FIG. 2. THIS SINGLE flare has 
been thinned out too much. This will 
likely result in leakage because of 
insufficient squeeze. 


FLARE THINNED 
OUT TOO MUCH> 
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FIG. 3. DOUBLE FLARES for thin 
walled or soft tubing should be used 
for sizes to % in. ID. Double flaring 
reduces the splitting hazard. 
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supported during the bending process. All manufac- 
turers of bending equipment issue literature which 
describes in detail how to get the best results. 

Bends must not be too sharp, for both flow and per- 
formance are affected by sharp bends. The minimum 
bend radius should be approximately three times the 
outside diameter of the tubing. All radii are measured 
from the center to the center line of the tubing. If 
bend radii smaller than this are used, some flatten- 
ing or wrinkling of the bend will almost always result, 
unless very special precautions are taken. If the tub- 
ing is definitely flattened, it will fatigue and fail in 
the bends when used in applications involving severe 
service. 

Bends as small as one diameter can be made, but 
only a few companies can deliver tubing bent to such 
sharp radii, because special equipment and special 
techniques are required to produce sharp bends. In 
general, the largest possible radius will give the best 
performance; this radius should be at least three 
times the outside diameter of the tubing. 


In handling tubing involving sharp bends, the tub- 
ing should be cut longer than necessary, all the bends 
made and the ends squared up, the tubing measured 
and marked for cutting. This is especially necessary 
when flared fittings are used and may be required 
when some types of flareless fittings are used. 

Heavy walled tubing can be bent more easily with- 


FIG. 4. A STANDARD hand bender for % in. to % in. 
OD tubing in fully annealed steel, aluminum alloy or 
soft copper. Photo courtesy The Parker Appliance Co. 


FIG. 5. A UNIVERSAL gear type tube bender. The 
size shown is bending an % in. OD tube 2% R. Photo 
courtesy The Imperial Press Manufacturing Co. 


FIG. 6. THE LEONARD-DOUGLAS Bendmaster, man- 
ually operated, is designed for multiple bends of the 
same radius without removing the tubing from the 
bender. Photo courtesy Leonard Precision Products Co. 
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out collapsing than can thin walled tubing. Soft tub- 
ing is much easier to bend and fabricate than harder 
tubing. Frequently a satisfactory installation in a bad 
spot can be made by using soft heavy walled tubing 
in place of thinner, harder tubing. As a rule, soft 
tubing is much less likely to fatigue and fail. 

In installations in which early failures, particularly 
bursts, have occurred, it is necessary to be very 
careful when bending the tubing to avoid scoring the 
inside or outside of the tubing with the mandrel or 
the slide block during the bending process. Any 
longitudinal scratches will tend to accelerate the rates 
at which failures occur. 


Tube Installation 

The installation of tubing into the device in which 
it is to be used is very important. Many failures could 
easily be prevented if more planning of the tubing 
runs has been undertaken before installation. All 
installations should be designed to be adaptable to 
the fittings used. These points should be paramount 
when planning a tubing run: (1) can it be serviced 
easily, quickly and without disassembly of other com- 
ponents; and (2) does it reduce the flow appreciably 
because of its undue length or complexity of bends? 
All runs should be as short and as simple as possible. 
However, neither of these factors is as important as 
serviceability. 













Tubing installations should never be used to support 
other devices in the system. Instead, all tubes should 
be supported if the runs are long enough. Many line 
failures result because the tubing is unsupported and 
vibration is severe. 

Care should be taken when installing tubing to 
avoid nicking or in any way deforming the tubing, 
since all nicks and deformations will reduce the life 
expectancy of tubing lines. More care, naturally, must 
be exercised when the tubes are in severe service. 

Tubing which is too short should never be in- 
stalled; this can only result in a leaking line. A flared 
tube which is too short will tend to have the flare 
pulled off. A flareless tube fitting will tend to pull 
off the sealing device. As will be pointed out in a later 
installment on distributive lines, it is usually possible 
to avoid the installation of a straight piece of tubing. 


The Ideal Installation 

The best system, from the fluid line standpoint, is 
that one which is the easiest to maintain at the lowest 
original cost. Every effort should be made to foresee 
probable maintenance difficulties and provide for 
such difficulties even if it means additional cost in 
the original installation. Each fitting and line should 
be so accessible that it can be serviced without dis- 
turbing another fitting or line. When this ideal situ- 
ation is not attainable, a minimum of disturbance 
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should be planned. Remember, also, that most de- 
vices contain other components which may be elec. 
trical or mechanical; the fluid lines should not inter- 
fere with them or produce dangerous conditions which 
might result in fire or injury. 


The best possible installations can only be made 
by assembling all of the components and then placing 
the necessary fluid lines so as to cause the least 
service troubles. This procedure does not mean that 
the designer can ignore the fluid lines in positioning 
all of the components and then running the lines 
where they, of necessity, must go. Instead, the lines 
should be planned for on a model and the actual 
installation made when the components are in po- 
sition. With careful planning, the best possible instal- 
lation in any case can be worked out. Without careful 
planning, many changes may be required. On very 
simple systems, tubing lines can be developed and 
drawn without resorting to the use of a model. 


Remember: (1) install the devices required, re- 
membering that hydraulic components should be ma- 
chine or panel mounted rather than supported by the 
tubing; (2) plan your lines carefully, making more 
than one assembly, if necessary, on the model or origi- 
nal installation; (3) bend and install the lines with 
servicing as the principal requirement; (4) support 
the lines when necessary because of vibration or ex- 
cessive length; (5) use rigid lines wherever possible; 

Concluded on page |17 


FIG. 7. A BEND RADIUS of three times the tubing OD 
is a practical minimum for good bends. 


FIG. 8. (a) A BEND RADIUS of less than three OD of 
the tubing is likely to wrinkle inside the radius if the 
tubing is thin. (b) If the flattening of the bend is more 
than 5 percent, it will fatigue and fail in severe service. 
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Air Properties and Characteristics 


Part VI 


Adiabatic and Isothermal Compression 


It is important that we clearly understand the two 
theoretical standards of the heat of compression. The 
relationship of these standards, e.g., the ratio of 
specific heat at constant pressure to specific heat at 
constant volume is a basic factor in air calculations. 
If it will be kept in mind that these standards are 
limits within which the actual compression always 
occurs, the relationship will be clear. The power con- 
sumed in actual compression is somewhere between 
isothermal compression and adiabatic compression; 
just where depends on the compressor design, oper- 
ating conditions and the efficiency of the cooling 
means. 

When any air or gas is compressed or undergoes 
a change of pressure or volume at constant temper- 
ature, the change is said to be isothermal. If such a 
compression were possible (and follow Boyle’s law), 


we would have an ideal condition and, for example, 
by doubling the absolute pressure, we would halve the 
volume. 

Figure 1 illustrates this ideal condition. Before com- 
pression 20 cu. in. of air in a cylinder is under a 
pressure of 20 psi gauge. The air is compressed iso- 
thermally to 10 cu in. By Boyle’s Law the final pres- 
sure will be: 

IV x IP 
vr = 





FV 
20 x (20 plus 14.7) 20x 34.7 
10 10 
absolute pressure. 
However, it is not possible to remove all of the heat 
of compression, so that isothermal compression is 





= 69.4 psi 
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FIG. 2. Adiabatic Compression 
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useful only as a theoretical standard in which n 
(the ratio of the specific heat at constant pressure to 
the specific heat at constant volume) = 1. 


When any air or gas is compressed or undergoes 
a change of pressure or volume while retaining the 
heat of compression, i.e., no heat is transferred to 
or from the air or gas during compression, the proc- 
ess is called adiabatic. It is the other extreme or limit 
to isothermal compression. Since the ratio of specific 
heat at constant pressure to the specific heat at con- 
stant volume in adiabatic compression is 1.41, the 
actual compression is somewhere between 1 and 1.41; 
the more efficient the compressor and its accessories 
are, the nearer is the actual compression to the iso- 
thermal value. 

We know that when air is compressed both pressure 
and temperature rise. Figure 2 shows an air cylinder 
with an air tight piston. The volume of the cylinder 
before compression is volume A; the volume after 
compression is volume B. If the volume of B is 14 that 
of volume A and assuming that the air in A is at 
atmospheric pressure (14.7 psi absolute), the pressure 
in B would be 4x 14.7 or 58.8 psi absolute or 44.1 
psi gauge. However, the increase in temperature due 
to compression would increase the pressure in B. Such 
compression is adiabatic. This difference in pressure 
represents the extra power required for adiabatic 
compression over isothermal compression. 


Indicator Diagram 

The indicator diagram or “card” is a graphic pres- 
sure-volume record in the form of a plotted curve or 
curves. It is a graphic representation of Boyle’s Law, 
i.e., it represents the fixed relationship of absolute 
pressure to the volume of air or gas at constant tem- 
perature. Figure 3 is such a diagram to show the re- 
lation of adiabatic to isothermal compression. The 
horizontal line (or abscissa) represents volume, the 
vertical line (or ordinate) represents pressure. Since 
the isothermal curve AD, is a constant temperature 
curve, it is equilateral. This is the hyperbolic curve 
for compression. 








PRESSURE 














VOLUME 


FIG. 3. Adiabatic isothermal compres- 
sion chart 











The adiabatic curve AE is similar to the isothermal 
curve but has longer ordinates, i.e., the curve lies 
higher than the isothermal curve. The area between the 





Actual compression curve: the curve on the 
isothermal-adiabatic diagram, between 
the isothermal and adiabatic curves, rep- 
resenting actual compression conditions. 


Adiabatic compression: compression in which 
there is no transfer of sensible heat to or 
from the air or gas during compression. 
It is the condition in which all the heat 
of compression is retained. 


Hyperbolic curve for compression: that curve 
which gives values for compression at 
constant temperature, i.e., according to 
Boyle’s Law. 


Indicator diagram: a graphic representation 
of pressure-volume in the form of a 
plotted curve or curves. 


Isothermal compression: compression in 
which an air or gas remains at constant 
temperature. 

It is the condition in which all the heat of 
compression is removed. 


Latent heat: heat in the moisture in air or a 
gas. With sensible heat it makes up the 
total heat. 


Ratio of compression: the relation between 
the final and initial pressures during 
compression, expressed in absolute units. 


Sensible heat: heat of the air itself. With la- 
tent heat it makes up total heat which 
must be considered in providing cooling 
means. 





two curves ADE represents the power required for 
adiabatic compression that is greater and above the 
power required for isothermal compression. This is 
the loss due to the heat of compressibility. An average 
of 36 percent more power is required to compress 
air to 100 psig pressure adiabatically than isothermally. 
This also illustrates how important are effective means 
for cooling the air during compression. 

However, in actual practice neither isothermal or 
adiabatic compression is realized. Good design and 
operation, including efficient cooling with water 
jackets in the cylinders and heads of compressors or 
with blasts of air, reduces the heat of compression 
so that the actual curve plotted between the adiabatic 
and isothermal curves represents operating conditions. 
The area below the actual curve represents the net 
loss due to the heat of compression. 

For practical purposes, as far as the distribution 
and actual point of use of the air is concerned, we 
can disregard the method of compression since after- 
coolers, receivers and the normal transfer of heat 
by convection and radiation, lowers the temperature 
of the air before it is used. 


, 





The next installment will review the group of “Efficiencies” 
involved in air work. 
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“The Perfect Twins”’ 


These gears will go into Oil Hydraulic Pumps that operate under 
higher pressures and deliver unfailing power. Twin gears in every 
“Commercial” pump are the finest gears ground; their perfect 
tooth contours tightly seal the developed pressure until released. 
Positive alignment of the meshing teeth is a built-in feature and 
extra large bearings supporting the shaft ends of each gear keep 
the “Twins” at peak efficiency for a longer time. The “Twins” 
are the very heart of the gear type oil hydraulic pump and 
they must be “Perfect Twins” before they can go into a 
“Commercial” pump. 


You can place your confidence in the “Commercial” pump and 
when you require an unfailing source of heavy demand hydraulic 
power to stand up under rough operating conditions you will do 
no better than specify “Commercial.” “Commercial” pumps are 
made in 3 sizes, single or tandem sections, side or end ports, 
six styles of mountings fitted with the shaft of your choice of 
eight styles. They cover a delivery range of 1 g.p.m. to 75 g.p.m. 
and are designed to operate at pressures up to 1500 p.s.i. They 
are more in demand than ever before. 


| FOR COMPLETE DETAILS ASK FOR YOUR COPY OF CATALOG H-4 


THE COMMERCIAL SHEARING AND STAMPING CO. YOUNGSTOWN 1,OHIO 


QvUALitTyY N EVERY TURN 
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Design of the X-1 Pneumatic System 


By Harold E. Wells 


— Bell X-1 rocket propelled airplane, well known 
as the first airplane to have exceeded the speed of 
sound in level flight boasts of many unique design 
features. One of these is its novel pneumatic system. 
When this airplane was first conceived, pumps of 
sufficient capacity were not available that would de- 
liver liquid oxygen or a mixture of alcohol and water 
at the proper pressure to the rocket engines. The de- 
velopment of pumping methods and apparatus would 
entail the design of gas generators, gas turbines, im- 
peller pumps, and complicated servo controls for both 
require redesigning time. This procedure is normally 
a project in itself which would be time consuming in 





HAROLD E. WELLS, Hydraulics Group Engineer, 
Servomechanisms Div. Bell Aircraft Corp., Buffalo, N. Y. 


the engineering department and in the laboratory. It 
was realized that even after a great expenditure of 
time, this system with its complicated mechanisms 
might still present the hazards of failure and then 
require redesigning time. This procedure is normally 
inherent in the development of any new device or 
system requiring comparative sciences and technical 
know how. This type of pumping system was, there- 
fore, set up as a separate development project to be 
exploited for future incorporation into the X-l or 
subsequent airplanes. 

To expedite the design and flight date of the X-1, 
the propellants were, therefore, delivered to the rocket 
engines by pressurizing the fuel cells. This was ac- 
complished by providing a system of several spheres 


Fig. |. The Bell X-! rocket powered Air Force experimental plane, is shown in 
flight near Muroc Air Force Base, California. This aircraft, designed for maxi- 
mum speed of 1700 mph has flown faster than the speed of sound—763 mph 
at sea level. 


Official U. S. Air Force Photo 
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with a total volume of approximately seventeen. cubic 
feet. These steel balls serve as storage tanks or bat- 


tem and because no other means of driving a gener- 
ator or hydraulic motor existed, it seemed only natural 





to choose pneumatics as a prime source of power for 
othér functions. The use of pneumatics became espe- 
cially attractive when comparisons were made with 


teries and were charged with nitrogen gas at 4500 
psi prior to each flight. 
With the decision to use the nitrogen pumping sys- 


Fig. 2. Schematic of the pneumatic system on the X-I. 

















l. Nitrogen spheres 17. Relief valve 1650 psi 31. Solenoid 3-way valve landing gear 
2. Manifold 18. Pressure regulator 375 psi control 
3. Manifold 19. 4-way valve—tank 32. Centrol check 
1. Nitrogen charging valve 20. Check valve 33. Main landing gear cylinder 
5. Safety head frangible disc 6000 psi 21. Restrictor 34. Nose wheel cylinder 
6. Strainer 22. Altitude gyro 35. Flap cylinder 
7. Pressure regulator 1500 psi 23. Turn & bank indicator 36. Jettison valves 
8. Pressure regulator 330 psi 24. 3-way valve 37. 3-way solenoid valve—jettison control 
9. Dome load & spill valve 25. Pressure gage engine Ne 38. Emergency jettison nitrogen 
10. lst stage dome pressure gage 26. Solenoid shut off valve—stabilizer 39. 3-way valve—emergency jettison 
ll. Ist stage line pressure gage control 40. Pressure gage—emergency nitrogen 
12. 2nd stage dome pressure gage 27. Direction control cylinder—stabilizer 41. Door operating cylinder 
13. Check valve valve 42. Nitrogen filler connector 
i4. Tank pressure release valve 28. Stabilizer actuator 43. Nitrogen bottle—landing gear decor 
15. Relief valve 350 psi 29. Pressure regulator 115 psi system 
16. Safety head frangible disc 370 psi 30. Relief valve 150 psi 44. Anti G-suit regulator 
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Fig. 3. Balance cylinder was developed to absorb shock load and serve as 
a reservoir. Trapped gas may be used as energy for emergency gear extension. 


the weight of an electrical system, employing batteries 
or with a hydraulic system using an electrically driven 
pump. The volume for stored energy was therefore 
only slightly increased so that it could be used for the 
control of landing gear, landing gear doors, flaps, 
stabilizer, engine purging, and cabin pressurization. 
These controls are illustrated in the schematic system, 
Figure 2. 

As nitrogen or air is not commercially available at 
4500 psi, charging the storage reservoirs became our 
first problem. An evaporator was constructed which 
employed a heating element, a properly designed heat 
exchanger, a blower to force the hot air through the 
heat exchanger, several high pressure storage vessels, 
and an assortment of valves and gauges. With this 
system, nitrogen gas pressure was produced as high as 
6000 psi. 


Problem of Pressure Regulation 


Pressure regulating equipment also became a prob- 
lem. The first stage pressure regulator burst after 
what appeared to be several succesful tests. Because 
of this failure, it was concluded that a double seated 
valve was definitely not desirable for dead end service. 
This unit serves to reduce the pressure of the bottled 
gas to a usable pressure of 1500 psi. A second stage 
regulator was provided to further reduce the pressure 
to approximately 850 psi. This gas is then directed 
to each propellant tank. 

The pressure in each propellant tank was controlled 
by its own appropriate regulator. These valves were 
required to pass sufficient gas to expel the propellants 
at a rate dictated by the rocket engines. The rate of 
flow changed with the throttling of, or the number of 
rockets used at any given time. The operating range 
of pressure of the propellants at the burning nozzles 
is critical to maximum thrust and proper combustion. 
It was, therefore, necessary to select controls that 
would eliminate pressure surges as much as possible, 
even with changes in the demand for fuel. 

The dome loading type of pressure regulator proved 
to be the most dependable. The one objection to using 


these valves is the necessity of constant adjustment 
during flight. This type of valve has the inherent 
design disadvantages of the hydraulically unbalanced 
valve stem. This is the cause of the rise in down 
stream or regulated pressure as the source pressure 
decreases. The dome control pressure is also subject 
to changes resulting from temperature variations. A 
special valve was designed to permit ease and rapid 
adjustment of the dome pressure. This small two- 
button gadget referred to as the dome loader and spill 
valve, afforded a means of increasing or decreasing 
the control pressure as required and indicated by the 
respective gages. 

The landing gear was retracted and extended by 
three conventionally designed cylinders. The con- 
figuration of the main gear presented a requirement 
for a very high peak operating load. This peak occurs 
when the gear is approximately two-thirds retracted 
and then the load falls off abruptly and changes direc- 
tion in the fully retracted position, similar to the 
change in load and direction of an over center toggle. 
It was necessary to cushion the gear in order to pre- 
vent excessive acceleration of the gear structure. The 
importance of investigating the kinematics and/or 
kinetics of any like device cannot be over empha- 
sized when an elastic or compressible medium is used 
for the transmission of energy. 

When the gear was about to be retracted, the power 
extension side of the actuator was first pressurized to 
350 psi. In the proper sequence the power retracting 
sides of the cylinders were then pressurized to 1500 
psi, while the original 350 psi precharge was allowed 
to bleed off through an orifice. The orifice controlled 
the exhaust in a manner that provided the proper 
balance of energy at the beginning of the stroke, when 
the load requirement was high. It also functioned in 
such a manner as to cause a build up in pressure at 
the end of the retracting stroke when energy had to be 
absorbed. 

The gear could be extended either by applying 350 
psi pressure to the cylinders or it would drop free by 
releasing the uplocks. To allow the pilot to pay full 
attention at take-off to the rocket engines and to flying 
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Air Force and leading aircraft manufacturers. These 10 years 
of research and manufacturing experience have given us 

the “know-how” that few, if any, can approach in our field. 
The basic design of our new.4 CFM 3000 PSI Compressor 
has been proven by thousands of hours of service. This unit has 
been added to our line of dependable compressors to 


meet a specific need of the Air Force and Navy and to keep 





abreast of the advanced requirements of the aviation 


industry. Profit from our years of experience—write to us about your 
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in general, the gear and flap controls were designed to 
afford automatic retraction. 

The proper displacement of the uplock handle before 
take-off, would energize the solenoid valve and pre- 
charge the landing gear cylinder and flap cylinders 
in the extended position. The gear, flaps, and landing 
gear doors would then automatically retract after the 
airplane became airborn, and after an air speed switch 
operated, thereby guaranteeing sufficient flying speed. 
These switches are in a series circuit, insuring that all 
predetermined conditions for retraction must be satis- 
fied before the solenoid of the retracting valve is ener- 
gized. When the circuit is thus completed, nitrogen 
at 1500 psi is applied to the proper end of the cyl- 
inders, while the precharge on the opposite side of 
the piston is released, resulting in the retraction of 
both the gear and flaps. 

Another group of switches installed in a parallel 
circuit, insures that the supply of gas will not be cut 
off before all of the cylinders have been fully actuated. 
This group of switches are normally closed and are 
opened by the landing gear and flap uplocks when in 
the retracted and locked flying positions. 

A sequence valve located in the 1500 psi system 
and operated by the retraction of the main gear, 
assured proper timing for closing the landing gear 
doors. A controllable check valve located downstream 
of the main control valve, provides a means for trap- 
ping pressurized nitrogen. This trapped gas is used 
to cushion the opening of the doors. The gas is re- 
leased when this valve is operated by the uplock re- 
lease mechanism. 

The closing of the landing gear doors, further com- 
presses air locked in the power extension side of the 
cylinders and in a small bottle. This air provides a 
means of absorbing excess energy on the closing stroke 
of the cylinder and the power for opening the doors. 


Prevents Cylinder Leakage 


Standard pneumatic cylinders, especially those using 
“OQ” rings as seals, are subject to leakage. Normally 
accepted leakage cannot be tolerated when the source 
of energy is limited to the compressed air that may be 
stored in a limited volume. Acknowledging this as 
design criteria, a Bungee or Balance cylinder, Figure 
3, has since been developed that will safely permit 
using the cylinder as a means of absorbing shock 
load and as a reservoir. This entrained air or gas 
may be used as energy for emergency gear extension. 

The piston of this bungee cylinder employs two “O” 
ring seals separated by an annulus or oil cavity. A 
stop or piston with two working areas is built in the 
end of the main piston and the chamber at the small 
end of the stop piston is ported to the annulus or 
volume between the two main “O” rings. 

Before the cylinder is installed in the airplane the 
piston is extended to the extreme end of the stroke 
which is outside the range of the normal operating 
area. With the piston in this position, hydraulic fluid 
or grease can be forced into the annulus and cavity 
made by extending the small piston to its extreme 
extended position. A Belleville type spring installed 








between the secondary piston and the piston stop will 
force a small amount of oil out of the cavity when the 
pressure line is removed. This automatically provides 
for the proper quantity of oil and for a slight increase 
in volume that may result from thermal expansion. 
The fluid port can then be sealed and the bungee is 
ready for installation. The cylinder is not charged 
with air until after it is installed and restrained in a 
compressed position. 

The entrapped column of fluid serves two purposes. 
It acts as a lubricant and prevents the stretching out 
or the hanging up of the “O” rings. This “O” ring 
behavior is the cause of a type of leakage referred to 
as “blow by” and is common in pneumatic equipment. 
A large part of the air load is applied to the main 
piston through the floating piston and trapped column 
of fluid. The stop piston insures that the oil pressure 
is therefore higher than the original air pressure. The 
differential from oil to air creates a more reliable seal 
than would be normally possible with high pressure 
air to atmosphere. This is the second purpose for the 
column of fluid. 

The wing flaps are actuated by a single cylinder. 
This eliminates any possible need for synchronization 
between the movement of the two surfaces. The actu- 
ator is controlled by the same valves that control 
landing gear extension and retraction. The size of 
the actuating cylinder is selected to permit further 
compression of the 1500 psi nitrogen pressure used for 
extension in the event of flap overload. This prevents 
failure to the structure and eliminates the need for 
placarding the airplane against lowering the flaps at 
high speed which in itself, is subject to pilot error. 

An air motor was selected to transmit the required 
energy for actuating and controlling the stabilizer. 
The motor used contained four linen base phenolic 
vanes, a built-in shut-off valve, a brake which released 
by the application of pressure and a direction control 
valve. This air motor which was basically designed 
for the tool industry was then equipped with an ap- 
propriate gear train and jack screw. 

The unit operated efficiently using nitrogen at 115 
psi and at a rate equal to 33 cubic feet of free air 
per minute. A tap from the 350 psi nitrogen system 
and a pressure regulator furnished the energy. 

The control valve was first operated from the cock- 
pit by a mechanical linkage. This arrangement was 
not satisfactory as it was not sufficiently positive in 
position. The inherent mechanical lag allowed the 
surface to override the desired position and leakage 
caused creep. 

This was replaced by a combination of electrical 
and pneumatic controls that afforded greater flexibility 
in installation and a more positive positioning of the 
stabilizer. A three-position switch located on the con- 
trol stick, provided control for two three-way solenoid 
valves. 

The operation of these valves determined the direc- 
tion of actuation of the small double headed piston in . 
the direction selector cylinder. The valve trigger on 
the pneumatic motor was attached directly to the cen- 
ter of the piston rod between the two piston heads. 
When both solenoid valves were deenergized, both 
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A STANDARD HYDRAULICALLY 
powered cable testing machine is 
adapted to resize steel and aluminum 
tubing which has become flattened in 
the bending process. 


STEEL BALLS are pulled through 
the tube to give an accurate finished 
diameter. 





How to Resize Aireraft Tubing 


A simple precision method for resizing 
the inside diameter of hydraulic tubing. 


N elongated steel ball and a length of cable 

are being used at Temco Aircraft Corporation, 
Dallas, Texas, to resize steel tubing which has be- 
come flattened in the bending process. 

The process, which has been used in the past 
to remove dents in straight sections of tubing, was 
applied to the resizing operation by Wilhelm Bis- 
choff, Temco superintendent, when it was found 
that normal tube bending procedures would not 
hold the close tolerances required on a new type 
aircraft for which Temco is building major com- 
ponents. 

Under the new procedure, a series of egg-shaped 


steel balls, with lengths of aircraft control cable 
attached at the small ends, is drawn through the 
tubing by a hydraulic cable testing machine. From 
two to four balls are used, starting with small ores 
and graduating to one the size required for the 
final inside diameter of the tubing. The balls have 
a perfectly round cross section and, when used 
with a hard oil lubricant, no damage to tubing sec- 
tions results. 

Easily set up and performed by one person, the 
operation works well with both steel and aluminum 
tubing, and has made possible tolerances as close 
as .001 inch. 
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CHIMSAN 





















In the Air... 
on the Production Line 


In World War II when Chance Vought created 
the folding wing Corsair to serve our Navy 

as a carrier based fighter plane, Chiksan Aircraft 
Swivel Joints provided the “muscle” 

and flexibility to fold and unfold the wings. 




























Today Chance Vought is turning out a deadlier jet 
offspring of the Corsair — the Cutlass — to join 

the battle. Again Chiksan Aircraft Swivel Joints have 
been called in to give sinew and stamina to the 

newest folding wings — saving precious space on 
Carrier — speeding the Cutlass on its missions of defense. 
















Chance Vought Cutlass, 
on Aircraft Carrier flight deck 
with folded wings. 





From blueprint, through forge and lathe, to 

torturing laboratory test and punishing field operation, 
Chiksan Ball-Bearing Swivel Joints surpass the 

most exacting tests of Industry and Armed Services — 
operate unceasingly through excessively 

high pressures and extremes of temperature — 

prove with every twist and turn that 

Chiksan Speeds the Flow of Enterprise. 


The Flow of Enterprise Felies on 


CHUASAN | 


<> Ball-Beaying Swivel Joints 


CY If any operation or installation of yours, existing 
or projected, calls for more flexibility, greater 
stamina, longer life and added economy, 
Chiksan’s Research and Development 
in Principal Cities. ee I bel . P 
Write today for Catalog 2A Division wi elp your engineering 
**Aircraft Swivel Joints’ Dept. “AH department find the answer. 







Chiksan hydraulic aircraft 
swivel joints are made , 

for pressures ranging from 

1000 psi to 3000 psi. 





Chiksan swivel joints 
shown below as installed in 
folding wing mechanism 
of Chance Vought Corsair. 


vW 
























Representatives 




























CHIKSAN COMPANY * BREA, CALIFORNIA « Chicago 28, lilinois « Newark 2, New Jersey 
Well Equipment Mfg. Corp. (Division), Houston 1, Texas © Chiksan Export Company (Subsidiary), Brea, California * Newark 2, N. J. 
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(Photo Courtesy Euclid Road Machinery Co., Cleveland, Ohio) 


EUCLID 22 TON MODEL TD FEATURING HYDRAULIC BOOSTER STEERING. 
Marvel Synclinal Filters are installed in sump (indicated by arrow) as standard equipment to 
protect the entire hydraulic system against damage from the highly abrasive particles prevalent 
under the severe conditions to which "EUCS" are subjected. 


MARVEL SYNCLINAL FILTERS 


Insure Dependable 
PROTECTION and SERVICE 


in Hydraulic and Low Pressure Systems 


More and more manufacturers and users of hydraulic 
machines and other equipment with low pressure, non- 
corrosive liquid systems are depending on Marvel Syn- 
clinal Filters to protect their machines efficiency. Marvel 
Synclinal Filters are speeding production in a wide range 
of industries. They offer longer periods of operation be- 
tween cleanings plus simplicity of design which enables 
ordinary workmen to quickly disassemble, clean and re- 
assemble the filter on the spot. Turning a single handnut 
releases line type for cleaning without disturbing pipe 
connections. 


+ mi 


In response to the great demand, we have 
WATER designed both our sump and line types for 


SUMP TYPE (cutaway) LINE TYPE (cutaway) FILTERS use in all water filtering applications. 


A ‘SIZE FOR EVERY NEED 


Sump and line type models avail- 














rer rw ww ee 












ote in ar page state aa ood Write for Complete Engineering Data 
g.p.m. and in mesh sizes from 
te 200. Specify Oil of Water Moots 






ENGINEERING COMPANY | 
IVI /a\ i Vi E 625 W. Jackson Blvd. Chicago 6, IL 
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ais in Components for 


fluid power systems 





For more information about these products use the postcard bound in this issue 
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Hydraulic Cylinders 


Bruning Company, Lincoln, Ne- 
braska. 


Designation: Series 2000 Hy- 
draulic Cylinder 


Sizes: 1%” through 3” bores, 
8” and 10” stroke cylinders. 
Construction: Housing is a 


Aircraft Pump 
Hamilton Standard Division, 
United Aircraft Corporation, East 
Hartford, Connecticut. 

Size: 3000 psi, 25 gpm at 8250 
rpm. 

Feature: Because of its unusual 
operating characteristics, it is 
smaller and lighter than stand- 
ard types. Installation of a group 
of the pumps in one airplane 
has saved at least forty pounds 
of weight. 


Air Servo Relay Valve 
Marton Air Equipment Ltd., Rich- 
mond, England. 

Designation: No. $.555/2 

Design: This bellows operated 
servo relay valve regulates the 
supply of a considerable volume 
of air at a pressure which is 


Hose Reels 
Zierden Company 
Milwaukee, Wisconsin 
Service: Hose reel fittings are 
designed to handle various sizes 
and types of hose including air 
and oil. Solves the handling 
problem of hose in industrial 
plants. 
Features: The unit can be 
mounted any place hose is 


smooth cylinder, no tie-bars or 
bosses are used. Mounting of 
these cylinders is accomplished 
with a standard clevis. Piston 
rod end is also supplied with 
clevis. A variety of special clev- 
ises or mountings are available 
on special order. 
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Operation: The pump is driven 
by the aircraft engine, from 
which it absorbs thirty six horse- 
power. It transfers this power to 
the aircraft’s hydraulic system 
by circulating oil at rates of up 
to twenty five gpm and pres- 
sures of 3000 psi. The oil exerts 
force on the mechanisms re- 
quired to operate such airplane 
components as the landing gear, 
flaps, brakes and control sur- 
faces. 
Circle 152 on Reader Service Card 


equal to that of a small control- 
ling air pressure. The main ports 
are tapped 34” B.S.P. The con- 
nection from the _ controlling 
pipeline will take either a 4” 
B.S.P. male or a 3%” B.S.P. fe- 
male union. 
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needed making it unnecessary to 
coil hose on the floor or loop it 
on wall hooks. Hose required to 
reach the point where needed is 
merely pulled from the free ro- 
tating reel. As the hose is fed 
out, there is no kinking, crimp- 
ing or tangling. Five different 
reel mountings are available to 
meet industrial uses. 
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and stroke lengths. 


For operating air and 
hydraulic cylinders 
and motors, single and 
double acting. Hand, 
foot, power and sole- 
noid operated. 


cu, 





High pressure oil, 
from plant air 
supply. For clamping, 
drawing forming, 
testing and other 
operations requiring 
long high pressure 
cycles without vibra- 
tion or overheating. 
Ready for connection 
to plant air and hy- 





VALVES « 


Write for Bulletin 1000 


AIR-HYDRAULIC 


PUMPS 


draulic lines. 
Write for Bulletin 4000 


PNEUMATIC & 
HYDRAULIC 
Equipment 






For air, oil, water, gas or steam opera- 
tion —in standard and special diameters 


Write for Bulletin 500 © 


®e 


VALVE 
ACTUATORS 


For power operation 
and remote control of 
line valves. Adaptable 
to most any make, size 
and type of valve, to 
operate against any 
line pressure, for any 
fluid medium, with any 
pressure. 

Write for 

Bulletin 512 
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CYLINDERS 


AIR-HYDRAULIC PUMPS & BOOSTERS 
VALVE ACTUATORS ¢ AIR HOISTS 


Loon Mfg. O 


1610 So. San Pedro 


Los Angele 





s 15, Calif 
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4000 PSI Hydraulic Pump 
Dowty Equipment Ltd., Chelten- 
ham, England. 

Designation: Vardel Pump 
Rating: 5 gpm at 3000 rpm and 
4000 psi 

Design: Two stages, first stage 
is a supercharging gear pump, 
second stage is a radial piston 
pump. 

Application: Designed specifical- 
ly for aircraft, has proved suit- 
able for operating high pressure 





hydraulic machinery such as 
plastic molding and extrusion 
presses. 

Operation: When piston pump 
reaches rated pressure a slide 
valve seals off the main supply 
from the gear pump and a lim- 
ited flow goes to the piston 
pump. The main volume circu- 
lates back to tank at low pres- 
sure to provide a power savings. 
Delivery is constant over the 
entire 0 to 60,000 ft altitude 
range. Power input at full load 
is less than 14 hp giving an effi- 
ciency of over 85 percent. Total 
weight of pump is 13.5 pounds. 
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Hydraulic Cylinders 


Excel Machine and Mill Supply 
Co., Williamsville, N. Y. 





Design: All types of cylinders 
feature clean, accurate design, 
improved self-adjusting rod 





packing and leak proof adjust- 
able cushions. Cylinders are 
available in foot, flange, trun- 
nion and clevis mountings. All 
cylinders are built to J.LC. 
standards. Special cylinders will 
be built to order, thereby elim. 
inating the necessity of design- 
ing a machine around conven- 
tional cylinders. 

Sizes: These cylinders are avail- 
able in bores 1%” to 12” dia. up 
to 48” strokes. High Pressure 
cylinders are designed for 2000 
PSI service. Low pressure cylin- 
ders for up to 800 PSI. 
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Water Filter 


Marvel Engineering Co., Chicago, 
Illinois. 

Designation: Synclinal Filter 
Application: All models of Mar- 
vel hydraulic filters have been 
adapted for water use. 





Design: Sump type available in 
capacities from 5 to 100 G.P.M. 
and the line type from 5 to 50 
G.P.M. Monel mesh sizes from 
coarse 30 to fine 200. Line types 
still operate in any position and 
may be serviced without disturb- 
ing pipe connections. Both sump 
and line type models may be dis- 
assembled, cleaned and_ reas- 
sembled on the spot by any 
workman. The balanced syncli- 
nal design provides maximum 
filtering area with a large capac- 
ity for accumulating filtered out 
matter, thus allowing longer pe- 
riods of operation between 
cleanings. 
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MORE COST-CUTTING AppPLications 
OF MiIckKER$ HYDRAULICS 


























Oil well casing slotting that formerly cost 
$1.25 per foot is now done at $0.90 per foot 
on the new machine designed and built by 
Allen Machine & Tool Co., Compton, Cali- 
fornia. Vickers hydraulic equipment raises 
and lowers the feed rail, controls feed rate 
and rapid traverse of cutters. 








Hydraulic unit converted old belt sander to 
modern automatic stroke sander and reduced 
time for sanding pew backs from 15 minutes 
to 142 minutes. Also improved quality. Built 

by Curtis Machine Corporation, Jamestown, 
4 N.Y. Vickers Hydraulics used exclusively. 








io 


This four-way, 38 spindle special purpose 
machine by Modern Tool Works, Ltd., Toronto, 
Ontario, does the drilling, spot facing and 
chamfering operations on an automobile engine 
head at the rate of one per minute. Vickers 
Hydraulic helps give it speed, control and precision. 








4763 








DIVISION OF THE SPERRY CORPORATION 
Application Engineering Offices: ATLANTA @ CHICAGO (Metropolitan) @ CINCINNATI @ CLEVELAND e¢ DETROIT 
HOUSTON ° LOS ANGELES (Metropolitan) * NEW YORK (Metropolitan) . PHILADELPHIA (Metropolitan) 
PITTSBURGH e ROCHESTER @ ROCKFORD e ST. LOUIS @ SEATTLE @ TULSA © WASHINGTON e WORCESTER 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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Air Control Valves 
Valvair Corporation, Akron, Ohio. 


Design: Bronze body, stainless 
steel stem, hard chrome plated, 





Hycar “O” 
spacers, Cad. plated springs. In 
ports are 


Ring packers, brass 


neutral position all 
blocked—open neutral position 
may be furnished upon request. 
Types: Three and four 
piped exhaust. 

Sizes: 4, %, ’, %, 1”. 


rs) ’ 


way 


PRECISION 
MOLDED PACKINGS 

FOR HYDRAULIC AND 
PNEUMATIC CYLINDERS, 
PRESSES, PUMPS, VALVES 


Styles: Knob, lever, foot, clevis, 
double acting cylinder and dou- 
ble acting cylinder with solenoid 
pilot valves. 

Application: To step and hold 
single or double acting cylinders 
in any position. Suitable for air, 
water, oil or inert gases. 
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Limit Switch 
Micro Switch, Division of Minne- 
apolis-Honeywell Regulator Com- 
pany, Freeport, Illinois. 
Designation: BAF 1-2RO9-LH 
and RH 
Characteristics: Operating force, 
2-'% lbs. max., release force, 314 

















Ibs. min., pretravel, 3/32 in. max., 
differential travel .010 in. max., 
overtravel, .187 in. min., weight, 
35 Ib. approx. Roller plunger ac- 
tuator adapted to operation by 
cams with rise up to 30 degrees, 
The plunger assembly can be 
turned to any position necessary 





to align its roller with the direc- 
tion of cam approach. A nut 
is then tightened down, clamp- 
ing the plunger assembly secure- 
ly in position. The rugged die 
cast aluminum enclosure is de- 
signed to protect the basic 
switch against damage from vi- 
bration and shock, and the cover 
is sealed against dust, dirt, oil 
and moisture. 

Application: Designed for high 
precision performance in rugged, 
cam actuated service, suitable 
for actuation of solenoid oper- 
ated air and hydraulic valves. 
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After Cooler 
Niagara Blower Co., New York, 
| a 
Operation: Cooling of com- 
pressed air or gases is done by 





@ Write for our catalog—lists 
hundreds of molds carried in 
stock. Makes possible fast deliv- 
ery of the packings you need. 














Peritlex 
Inc. 











2 Z 
“QO” RINGS 


“7. “4 


“U" RINGS 





FLA | : - ‘ ‘ 
Ae the evaporation of recirculating 


water sprays on the surface of 
tubes through which the com- 


“CUPS 





HAZEL PARK MICHIGAN 
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Quick-As-Wink Air Valves on - 
Multiple Welding Machine. 


synchronize and coordinate 
related machine operations 


Those successive and inter-related machine operations — 
that speed manufacture and cut costs — can only be as successful 
as the air and hydraulic control valves you use. Specify Quick- 
As-Wink Control Valves. Positive and fast acting, Quick-As- 
Wink Valves are designed and built to meet the most exacting 
requirements. Danger of “repeating”, major cause of break- 
downs and accidents, is practically eliminated. They will deliver 
dependable and precision performance month after month, and 
year after year. Foremen and superintendents know there’s 
nothing better than Quick-As-Wink Control Valves. Can you 
afford to gamble with less? 


Quick-As-Wink 


ns AJR AND HYDRAULIC 


Control Valves” 


Hand, Foot, Cam, Diaphragm and Solenoid Operated 
Mfd. by C. B. HUNT & SON, INC., 1911 East Pershing St., Salem, Ohio 
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VALVAIR'S 
ing: (ented = 


introducing 


NEW Sp 


ee 


| 
| WEUTRAL VALVES 


t | 






VALVAIR’S “Snap-Back” 
means Quick, Accurate 
Valve Action! 


STOP FAST...HOLD 
Double-acting Air Cylinders 
* in ANY POSITION! 





No guesswork! Upon release of control 
assembly, spring returns stem immedi- 
ately to block all ports. For air, hy- 
draulic or vacuum service; pressures 
up to 300 p.s.i. Sizes: %” through 1”. 


Control assembly can be knob, lever, 
treadle, cylinder or solenoid. 


VALVAIR CORP. e 951 Beardsley Ave., Akron 11, Ohio 
Affiliate: Sinciair-Collins Valve Company 











A MONEY-BACK GUARANTEE OF 








MANY OF AMERICA'S 
LARGEST PUMP MANUFACTURERS 
RELY ON 





HIGHEST QUALITY BRONZE PARTS 


@ Thrust Plates @ Pressure Pilates e@ Bushings 
e Bearing Pilates @ Connecting Rods @ Seals 


Machined or rough cast and of the specific formula best suited 
to the application. 
Send blueprints, conditions of operation and other data for 
recommendations and quotations. 

Write for free literature today. 


THE AMERICAN CRUCIBLE PRODUCTS CO. 


1303 OBERLIN AVENUE LORAIN, OHIO 
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pressed air passes. The increased 
capacity in the new models is 
gained by improved distribution 
of the compressed air in the ma- 
chine and an increase in the 
amount of evaporating surface, 
Freezing is prevented in winter 
by automatic control which 
shuts off freezing cold air from 
the spray chamber. Tube sizes 
have been increased to reduce 
friction. 

Application: The equipment is 
designed for installation out- 
doors to provide cleaner com- 
pressed air and save space in in- 
dustrial buildings. 
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New Ball Valve 


The Foxboro Company, Foxboro, 
Mass. 


Designation: 4” Ball Valve 
Application: Recommended for 
working pressures up to 3000 
psi. Especially useful on meter 
manifolds, gauge lines, seal 
chambers, bleed-off connections, 
sampling connections and lu- 
bricator shutoffs. Universally 
adaptable for liquid, gas and 
steam service. 

Design: Tight, positive shutoff 
is provided by a stainless steel 











» CNN I 
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ball which closes into a ma- 
chined, conical seat. The ball, 
retained at the end of the stem, 
is free rolling so that every clos- 
ing brings a new surface into 
contact with the valve seat. 
Alignment of ball to seat is ac- 
curately piloted by a forged 
steel, union type bonnet, fitting 
tightly to the body and assuring 
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FOR HIGH 
PRESSURE LOADS... 


MUNTON cylinders and 
valves safely handle all 
loads up to 5000 p.s.i. 





5000 P.S.l. HYDRAULIC CYLINDER 


1. SPACE SAVING 4" cylinder at 5000 PSI 
develops 60,000 Ibs. pressure. An 8"' cylin- 
der at 1000 psi develops only 50,000 Ibs. 

2. ALL-STEEL construction. 

3. Sizes: 1/2"' to 6" ID. 

4. The om cylinders with FELT WIPERS on 
BOTH ENDS of piston, ahead of the piston 
rings, to wipe the walls of the cylinder as 
the piston moves in either direction .. . 
insuring LONGER LIFE and reducing 
chances of scoring. 


5. A double seal arrangement with port 
for a drain-back to tank, to eliminate an- 
noying seepage around piston rod. 

6. Munton Special "VY" type combination 
rubber and leather packing to insure lubri- 
cation along with sealing. 

7. Chrome-plated piston rods; long piston 
for ample bearing surface; cast-iron piston 
rings; and all JIC features. 


8. Valves include: 4-Way; adjustable pres- 
sure control; safety valve; check valve; un- 
loading valve; and sequence valve. All- 
steel construction eliminates danger of sand 
from cored holes working loose and getting 
into system to score cylinders and valves. 
All valves made for 5000 PSI. 


_ Ic ; TOOLS. 


MUNTON MFG. CO. 


9400 W. BELMONT AVE. + FRANKLIN PAR 


Phone: Gladstone 5-2618 
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a correct valve closure. The long 
stroke stem and the packing 
gland are made of stainless steel 
for durability and resistance to 
corrosion. The packing is a pre- 
formed, graphited asbestos with 
a plastic binder and can easily 
be replaced without shutting off 
the line pressure or interrupting 
the process. Straight-through 
and angle types are available 
with two and four connections, 
meeting the wide range of valve- 
design requirements found in 
general industrial use, as well as 
in pilot plants and laboratories. 
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Electronic Timer 
General Control Company, Boston, 
Mass. 

Design: The discharge of a re- 
sistor-capacitor network through 
a sensitive gas tetrode relay tube 


. 





¥ ng Sa ee = 


provides the basis for each tim- 
ing period, the duration of which 
may be manually set by a poten- 
tiometer. Steps within the over- 
all timing range are adequately 
covered by plug-in condensers. 
Operation: The time period is 
set manually by means of the 
indicator and the large 33” dial. 
Timing commences upon closure 
of any external switch. Control 
contacts either open or close at 
end of timing, depending upon 
actual circuit requirements. Con- 
trol contacts are double pole 
double throw, rated at 10 am- 
peres, 125 volts a-c, non induc- 
tive. Operation is from 150 volts 
a-c or 220 volts a-c, 60 cycle. 
Application: Capable of control- 
ling timed operations between 
60 milliseconds and 60 seconds. 
Typical applications include au- 
tomatic process control, on ma- 
chine tools and molding ma- 
chines and for laboratory life 
tests. 
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CONTROL 


HYDRAULIC FLUID 
TEMPERATURES! 

















THERE ARE 132 STOCK 
YOUNG HEAT EXCHANGERS 


TO ASSURE OPTIMUM COOLING 


Young standardized shell and tube 
heat exchangers are quality-built to 
control fluid temperatures and pro- 
tect costly hydraulic equipment. For 
example, tubes are braised to tube 
sheets which, in turn, are braised to 
the shell to eliminate leakage be- 
tween hydraulic fluid and coolant. 
Tube and baffle spacing are engi- 
neered to provide maximum heat 
transfer with minimum pressure 
drop. Immediate shipments can be 
made from stock. Catalog sent upon 
request. 






PROGRESS 


MEAT TRANSFER 
ENGINEERING 












RADIATOR CO. 
Heat Transfer Products for Automotive and Industrial 
Applications. Heating, Cooling, and Air Conditionina 
Products for Home and Industry. 
Dept. 442-G ¢ RACINE, WISCONSIN 
Factories at Racine, Wisconsin and Mattoon, Illinois 
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" AUTOMATIC 








FILTER element removes 
solids .00039 and larger. 
TRANSPARENT BOWL pro- 
vides visibility. REGULA.- 
TOR is capable of passing 
large volume with an unre- 
stricted flow and minimum 
amount of pressure drop. 
Self-bleeding, compact, | 
simple. Machined from bare 

aluminum. LUBRICATOR de- 
livers desired volume of oil. 
Adjustable Venturi Valve 
permits efficient operation 
on broad range of volume | 
and pressure. Bowl can be 


“Sentinel of 
the Air Line" 





Also 
P refilled without shutting off 
Pneumatic air supply. Any of these 3 
Grinders devices can be used as 


Built-in separate units or in any 


combination. 


"Remember, 


quality remains long 
after first-cost disap- 
pears,” 


Write for Literature 


PRODUCTS 


46 Victor Ave. 
DETROIT 3, MICHIGAN 


















downtime, costly re 


with World-Famous 


4 Ar oil purification f 


70% of rouse on 
HYDRAULIC EQUIPMENT IS CAUSED 
BY OIL CONTAMINATION AND FAILURE 


Honan-Crane Purifiers prevent trouble before it starts in 
hydraulic installations by keeping oil clean and free 
from damaging contamination. When used to replace 
ineffective methods or where no purification program 
has been practiced previously, 50% reduction in hy- 
draulic maintenance costs and 4 to 5 times the former 
safe oil life are common experiences. 


' 
' 
e 








y 1832H Winnemac Ave. * 
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( Gor Migh Speed Rotating Connections on 
SPINDLES @ CHUCKS © CLUTCHES 





TYPE V 


JOINTS 






REVOLVING 





Use Barco TYPE V Revolving Joints wherever you 
need high speed, low torque, leakproof rotary con- 
nections for air or hydraulic lines on machine tools. 


@ LIGHT RUNNING! Ball bearing design handles both radial and 
light end thrust with low torque and minimum wear. 

@ LEAKPROOF! Thanks to Barco’s exclusive “CTR” V-ring type seal. 
@ PRECISION-BUILT! All parts machined to close tolerances. Parts 
interchangeable and renewable. 

@ COMPACT, DURABLE! Easy to install where space is limited. 
Withstands rugged service. 


@ WIDE SPEED RANGE! Up to 2500 RPM on light pressure appli- 
cations. Lower speeds for high temperatures and pressures. Send 
for Catalog 300. 


BARCO MANUFACTURING COMPANY 


Chicago 40, Illinois 
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Honan-Crane Purifiers prevent excessive wear of hy- 


draulic pump parts . . . prevent 





550 gallon hydraulic system of world’s largest injection 
molding press (300 oz.) gets Honan-Crane oil purifica- 
tion regularly at Amos Molded Plastics, Edinburg, In- 
diana. Hydraulic equipment at Amos Plastics has been 





clogging and sticking of control 

valves, pistons and other hydraulic mechanisms 
... greatly extend the safe-use life of hydraulic 
oils. Specify Honan-Crane Oil Purification for 
your hydraulic equipment. Proven by years of 
dependable service throughout the world .. . 
there's no reason to settle for less! 


FREE! 8-page “Hydraulic Bulletin” with case histories de- 


scribing profitable advantages of Honan-Crane Purification in 
many critical hydraulic applications. Write for your copy! 
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All Honan-Crane equipment is sold on a performance guaranteed basis 





protected by Honan-Crane Purifiers since 1942. 


Honan-Crane Corporation 


102 Wabash Avenue, Lebanon, Indiana 


A Subsidiary of 


— 


te 











OIL FILTER MANUFACTURER ( 













Houdaille-Hershey Corp. 
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Diaphragm Air Valve 


C. B. Hunt & Son Inc., Salem, 
Ohio. 
Design: All parts are carefully 


balanced. The valve housing is 
aluminum. The stainless steel 





plunger is hollow with precision 
placed radial ports. The spring 
return is placed under the dia- 
phragm push plate, permitting 
open end exhaust if desired. 

Application: For use when only 
low pressure air is available for 
the pilot control. These valves 


can be operated with instrument 
air at pressures from 12 to 35 
psi on the diaphragm and con- 
sequently are well suited for use 
in development and research lab- 
oratories and all types of indus- 
applica- 


trial and commercial 




















ol "==" 
2000 PSI 
ROTARY 
HYDRAULIC} MODE 
SRD Il- 12.2 
POWER ‘a- 118 
UNITS 4. 419 
*S- 518 
oon 








4 c 


MAX. VOLUME 


PRESSURE GAUGE 


tions where only low pressure 
air for the pilot control is avail- 
able. 

Sizes: Furnished tapped for 
either 44” or 4” pipe connec- 
tion, in 2-way, 3-way; double 
2-way ; 4-way and 5-way designs 
for use with air, oil or water 
at line pressures up to 125 psi, 
also vacuum, at normal temper- 
atures, (not exceeding 150 F) 
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Aircraft Hydraulic 

Hand Pump 

Greer Hydraulics, Inc., 
New York. 

Designation: Model 30PA 


Design: Low weight, a maxi- 
mum of 334 pounds. The com- 
plete assembly is comprised of 
four main subassemblies, name- 
ly the body, piston, fulcrum and 
handle. The body subassembly 
is made up of a cylindrical alu- 
minum alloy pump body and the 
inlet check valve. 

Operation: Manually operated 
single-cylinder, double acting, 


Brooklyn, 





reciprocating piston type pump 
capable of developing pressure 
up to 3000 psi with a displace- 
ment 34 cubic inches of fluid 
per cycle. It is operated by mov- 








ing the pump handle back and 
forth through an angle of ap- 
proximately 60 degrees at the 
rate of 35 to 40 strokes per min- 
ute. 

Application: Used to develop hy- 
draulic system pressure when 
the airplane is on the ground 
and the engine driven pump is 
inoperative. In addition, it pro- 
vides an emergency source. 
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A CARDWELL TRADITION SINCE 1829 





GPM 


*Available From Stock 
(Subject Prior Sale) 


RELIEF VALVE 











TO HYORAWK SYSTEM 





On REstavom 










= CARDWELL 


Franklir 





duly, 1952 


PRESSURE CONNECTION x \ — = 


vsten” 








MACHINE 
COMPANY 


ne 





Circle 65 on Reader Service Card 





SPECIALISTS IN 
CUSTOM BUILT 
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POWER UNITS 
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Heavy Duty 


Triplex Pumps 


Case History A8: The Darnell Corpo- 
ration, Downey, California, manufactures 
casters, wheels and other rubber pro- 
ducts. Darnell uses a 3-C Kobe Triplex 
to operate 24 rubber presses at 2000 p.s. i. 


Unique Accumulator Feature 


At Darnell, the Kobe Triplex pumps 
into a 2000 pound accumulator, greatly 
facilitating maintenance of pressure at 
correct operating level. 


‘Mighty Fine Service’ 

W.H. Thiessen, Darnell plant superinten- 
dent, states: “We can highly recommend 
the Kobe Triplex Pump. It has given us 
mighty fine service. lf we were buying 
another tomorrow, it would be Kobe.” 


Again the Kobe Triplex scores in 
service and satisfaction. 


Triplex Features 


®@ Pressures — To 5,000 psi (standard) 
To 20,000 psi (special) 

© Volumes — To 60 g.p.m. 
® Power Ratings — 15, 30, and 50 H.-P. 
® Integral Double Reduction Gears 
® Integral Electric Drive (Optional) 
© Easily interchanged 

Plungers and Liners 








Write for Bulletin 
KOBE INC., Division of 
Dresser Equipment Co., 
615 NBC Bidg., 815 
Superior Ave., N.E. 
Cleveland 14, Ohio 





Division of Dresser Equipment Co. 
Piant: Huntington Park, Calif. — Representatives 
in CLEVELAND, Pittsburgh, New York, Houston, 
Oklahoma City. 





High Pressure 
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Hydraulic Valves 


Ledeen Manufacturing Co., Los 
Angeles, California. 


Designation: POV Power Op- 
erated Valve , 
Application: Suitable for air, oil 
and water operation with option 
of finger, cam, toe or solenoid 
pilot controls. 

Design: This power operated 


‘oll > 





valve is essentially a standard 
four way valve, but the rotation 
of the disc is accomplished by 
means of a piston moved by the 
operating fluid pressure of the 
main line, and controlled by 
small pilot valves suitably lo- 
cated and actuated. Applying 
pressure through the pilot on 
one end of the piston forces it 
to move ahead and rotates the 
valve disc to forward position. 
Circle 165 on Reader Service Card 


Two-Stage Filtration 


J. N. Fauver Co., Inc., Detroit 1, 
Michigan. 


Construction: It consists of a 
gear pump, a metal-edged filter 
is used in the first stage. The 
second stage filter is an ab- 
sorption type filter which fil- 
ters out everything to twenty- 
five microns, (one thousandth of 
an inch) in size. All the tubing 





and fittings are to JIC stand- 
ards and 1%” hose assemblies 
are provided for quick assembly 


gized might result in serious in- 
jury to the press operator. 


to the tanks. 
Size: Circulation rate is 10 gpm, 
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Air Control Valve 
Hannifin Corporation, Chicago, II- 
linots. 

Designation: Pilot Master Valve 
Series B-3 


PRE. tae 































Application: Principal use is ex- 
pected to be for the control of 
clutch and brake cylinders on 
mechanical presses, where the 
failure of a valve to reverse 
when the solenoid is de-ener- 
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Hydraulic Pressure PUMP 
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~ | “Tycol Avalon resists corrosion... 
d smooths out 
k hydraulic operations” -- 
































It’s so! Tycol Avalon Oils make smooth, even hydraulic 
performance possible, no matter what the temperature. They 





provide maximum resistance to emulsification .. . Tax. 
permit continuous operation with minimum wear. 
, , INDUSTRIAL 
Tycol Avalon Oils have reduced hydraulic system LUBRICANTS 
costs in hundreds of operations . . . performing 
superbly and assuring minimum wear of pumps and Boston * Charlotte, N.C. * Pittsburgh 
packings. A selection of grades is available for every use. Philadelphia + Chicago * Detroit 
é Tulsa * Cleveland + San Francisco 
_ Contact the nearest Tide Water Associated office for 
complete information. Call or write today. TIDE WATER 
ASSOCIATED 


Ol1L COMPANY 


17 BATTERY PLACE NEW YORK 4, 8.Y 





SEND FOR A FREE COPY OF ‘TIDE WATER ASSOCIATED LUBRICANIA” 
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For Your Pneumatic and Hydraulic Design Notebook 











Basic Formulas 























Pressure and Force = -—. * 
R = rate of piston travel = —- = — 
sec T 
L L OL OL O 
P=PSsi = Fe_es R= — Se Se 
Azarea | = |r T WO V LA A 


Quantity of Flow 





Force — Pressure < Area 












































eal [ow 
: — = lbs y ; 
Rate of Cylinder Travel 
a y, 7 RAVEL a 
i J 
V = fluid velocity = ft/sec 




















D = pipe diameter — inches 
| I | Q = quantity of flow = gpm 






























ft inches 
—x<I2 = 
A — head end area — in” sec sec 
L = cylinder stroke — in 4 
V = volume traversed — LA " 231 cuin 
gpm X-—— = 
cu in 60 sec 
© = pump capacity = a 
sec 7D* ‘ - 
—— = pipe area = in?» = A 
volume traversed V in® 4 
T= time = - thea in cu in 
; ~ 
pump capacity Q _ in®/sec Oc il es tee 
= sec sec sec 
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Hydraulic Work 





Work — force x distance 
—= pressure X area X stroke 
—= pressure < volume 


lb 
= ——><in*® = in-lb 


in* 


Hydraulic Power 











work 
Power — 
time 
volume 
—= pressure < 
time 


—= pressure X capacity 


Horsepower Input to Pump 





lb 


P — pressure = — 
© 


in? 
© = pump capacity = gpm 
33,000 ft-lbs of work per min = | hp 
E = pump efficiency 


lb/in? >< gpm 231 
HP = KxPx9 = 





12<33000XE 
000583 Px 
E 





Hydraulic Motor Torque 





Torque = turning effort — force Xradius 
Work = force x distance 
T 
= —X27r = 27T 


r 
d = motor displacement = in® 


lb 

p = pressure — — 

in? 

Work = pd = 27T 
pd 


T = — = in-lbs 
7 


Hydraulic Motor Horsepower 





T = torque in-lbs 
S = motor rpm 
TX27xS 


396000 
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LINEAR, Inc., 


Tightening a packing gland is largely a matter . 


of guesswork. Over-tighten, and you promote 


rapid wear and increase frictional drag. Under- . 


tighten, and you risk joint separation of the 
rings and promote costly leakage. 

To overcome this, many designers are speci- 
fying spring loading—a practice highly recom- 
mended by the J. I. C. Standards for Hydraulic 
Packings. 

Spring loading with LINEAR “V”’ rings auto- 
matically provides the correct adjustment. Non- 
adjustable packing glandsinsure lower break-out 
and running friction. This means longer, trou- 
ble-free packing life all adding up to generous 
savings in reduced maintenance, down-time and 
replacement costs. 

Industry needs these cost saving improve- 
ments. And LINEAR has a packing design of 
either fabric reinforced or homogeneous type 
“V” rings for every service. : 

For lowered packing costs and dependable 
sealing, consult LINEAR. 


“PERFECTLY ENGINEERED PACKINGS" 


TV 4 
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eliminate guesswork 
‘entirely ? 

















FOR HEAVY-DUTY 
PERFORMANCE 


SPECIFY 


NAP-LOC 


TRADE MARK 





The Limit Switch That’s 
Five Ways Safer 


Precision, positive 
action and depend- 
ability under the 
extremes of heavy- 
duty service—that’s 
the performance 
plus you can expect 
fromevery National 
Acme Snap-Lock 
Limit Switch. Here 
are the exclusive 
design and construction features that give this 
added performance, added safety: 





1. SNAP make and break (fast acting—accurate) 

2. Pure silver self-wiping contacts (no arcing) 

3. Positive on or off locking (can't stop on dead center) 

4. Separate sealed electrical and mechanical side (for 
added safety) 


5. Hardened steel moving parts (for greater strength 
longer life) 


Snap-Lock Limit Switches are built in a variety | 
of types and sizes to suit every industrial appli- 
cation; special mountings are available. May 
we show you how they can be designed into 
your product? 








‘ -s 


NATCO—ANOTHER PROOF 





This Two-Way NATCO drilling and tapping machine 
uses seven Namco Type 16D 1200-2 Snap-Lock Limit- 
Switches. Snap-Lock is the only limit switch made by 
a machine tool builder, for the kind of punishment 
machine tool service dishes out—and over 80% of the 
nation’s machine tool builders use Snap-Lock. 





ELECTRICAL MANUFACTURING DIVISION 





186 East 131st Streete CLEVELAND, OHIO 
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Preventive Maintenance 


Concluded from page 59 


use of old, contaminated oil will spell trouble on any 
system, we want to be sure that the tracer system, with 
its sensitive precision tracer valve, operates with high 
quality, clean oil. 

Our system for assuring care to each machine calls 
for the use of what we call “non-productive routing 
sheets”. These sheets are prepared by our standards 
division for the oilers, electricians and _ pipefitters, 
Each sheet lists in detail the machine which each man 
must service, and gives the man a step-by-step check 
list of maintenance requirements. 

One important feature of this routing sheet is the 
operator's report section. In Figure 6 we have repro- 
duced a portion of the pipefitter’s routing sheet as 
used on the Wean Grinding Machine which was de- 
scribed in the April issue of APPLIED HYDRAULICS. 
Notice that the pipefitter is not burdened with writing 
a detailed report. By merely filling in the blanks, he 
provides a daily detailed study of the machine. Trouble 
spots show up here and can often be corrected before 
they cause machine shut-down. 

To assure complete maintenance, preparation of 
these routing sheets requires a careful analysis of the 
machine functions, and an understanding of each com- 
ponent part. 

A good preventive maintenance program must be 
kept up-to-date. As we gain experience with new ma- 
chines and alter old machines to meet new production 
requirements, our preventive maintenance program 
keeps in step. It pays dividends in finished tanks. 


Forming Mechanisms 


Concluded from page 55 


sure to both benders. A short pipe run connects the 
two tanks so that the oil level between tanks is con- 
stant. During idling, the pump rotors shift to center 
position to reduce the required power input, and when 
bending pressure exceeds 600 psi the rotors also center 
to deliver small volume at the working pressure. 

On both machines, sequence valves are used to as- 
sure clamping of the part before the bending cylinders 
move in. On the return stroke, sequence valves hold 
the clamps until the bending tools have retracted. Pilot 
operated check valves trap oil in the clamp cylinders 
to prevent creeping of the clamps during bending. This 
check valve seen in the return line of cylinder 2 on 
the first bender permits that cylinder to float as clamp 
cylinder 4 comes up. 

The operator loads a straight pipe into the first 
bender and forming operations shown on the accom- 
panying drawing are performed. The operator can 
pace himself so that while the first machine operates 
he can be unloading and loading the second operation 
machine. 
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Hydraulic powering of the benders offers a rela- 
tively simple, economical method for obtaining sev- 
eral motions through different planes. Bending pres- 
sures and timing of travels can be adjusted quite 
readily. Trying to do this job with mechanical timing 
devices or electrical drives would be extremely costly 
and the resultant flexibility of operation as well as 
quality of work would not be satisfactory. 

The major design problems on these benders are the 
development of the dies and the mechanical linkages 
for their movement. Actuating the linkages with hy- 
draulic cylinders did not present any difficulties. Clevis 
mounted cylinders are used where motion of the dies is 
also transmitted to the cylinder bodies. On the first 
machine, the forming of the yoke of the manifold is 
done by a combination of bends which gives an “ac- 
cordion-like” action. This eliminates the need for a 
drawing action. The pipe is held by the fixed left hand 
cylinder 3 and the movable right hand cylinder 3. The 
right hand cylinder can move horizontally as can cyl- 
inder 2, the vertical forming cylinder. When cylinder 1 
moves to the left, the pipe is wrapped around the form 
die which is fastened to cylinder 2. Figure 1 shows 
this operation taking place. 

In solving the problems involved in designing tools 
for multiple, compound bends we have found that 
hydraulics is a practical choice for powering our 
bending tools. 





Multiple Air Circuits 
Depend on Mechanical Linkage 


Concluded from page 61 


drilied, the fixture is tilted to line up with the nut 
runner. There is sufficient clearance between the nut 
placed in the socket wrench on the nut runner and the 
bolt so that alignment is easily made even after many 
cycles of the fixture. This arrangement is very com- 
pact. 

The mechanical linkages which provide for simul- 
taneous operation of all seven drills followed by all 
seven nutrunners are seen in the photograph of the 
rear view. Each motor slides between gibs, and is 
pushed by a linkage connected to a common shaft 
running the length of the machine. The feed cylinders, 
one for the seven drills and one for the seven nut- 
runners actuate their respective main shafts. As the 
shaft rotates back and forth, the motors move in and 
out. Cushioning of the motor stroke is accomplished 
by individual hydraulic dashpots. 

One problem has been to feed the seven nutrunners 
simultaneously. Variations in mechanical friction and 
linkage connections prevent perfect timing. By linking 
all seven motors together mechanically, the maximum 
variation is not more than one thread. 

Because shop air line fluctuation would prevent 
proper cycling, an air storage tank is used to assure 
adequate air pressure. 

The new nutrunner has resulted in considerable 
savings in assembly time, reducing handling of the 
work and assuring uniform assembly. 
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Good Packings 


demand 


PRECISIOY MOLDING 





Like all other Rhoads Tannate Leather Products, 
this Vee Packing is “custom-engineered” to job ap- 
plications — from raw hide to finished form. Rhoads 
cultivates and strengthens leathers’ natural qualities 
through special tanning processes, thus giving 
Tannate leather extraordinary resistance to abrasion 
and wear, a low coefficient of friction, plus resist- 
ance to scoring or abrading. The Vee Packing is 
then molded and finished to micrometer dimensions. 
Infinite care exercised in the packing’s manufacture 
assures a most effective double lip seal at both the 
inner and outer peripheries. Such a Vee leather 
packing can be used for low or high pressures, with 
rotary or reciprocating motions, as a piston seal or 
gland seal... . For complete data, write for Tannate 
Leather Packings Data Folder. J. E. Rhoads & Sons, 
35 N. Sixth St., Philadelphia 6, Pa. 


CUA CTO * 


Cup Packings U Packings 
Vee Packings Flange Packings 
Hydraulic Discs and Washers 


1. RHOADS « sons 


PHILADELPHIA «e NEW YORK 
ATLANTA 


a ° 


YEARS PRODUCING FINE LEATHERS 
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...and you'll see 
why it’s 


OILPROOF ! 
FATIGUE- PROOF ! 


On the surface, Resistoflex hose looks 
like any other hose. But what a differ- 
ence internally. Only Resistoflex hose 
has the compar tube. 

This flexible, high tensile tube elim- 
inates need for metal reinforcement in 
medium pressure hydraulic applica- 
tions. It also makes the hose impervious 
to oil. Result: No erosion, no gumming, 
no clogging. And no fatigue under con- 
stant flexing conditions. 

Resistoflex has proved skill and long 
years of experience in the fabrication of 
braided hose with synthetic tubes, Take 
advantage of the quality this assures 
and provide trouble-free, cleaner hy- 
draulic systems. Write for specification 
sheets. 
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, STOFLEX 


CORPORATION 
Belleville 9, New Jersey 
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Design of Control Panels 


Concluded from page 67 


, Space is provided for service disassembly of com- 
ponents, vertically or horizontally, to the center. Small 
tubing “B” is clamped; large tubing is welded. The 
pilot pump and motor only are shown. Space require- 
ments required that the reservoir and main pump- 
motor unit be mounted separately. 

Figure 4 shows the geometric symmetry achieved 
by planning and arrangement of new type components 
in a control panel. The arrangement is compact, com- 
ponents do not overhang the reservoir. Both pump 
and motor are mounted on risers, manifolds “A” are 
used, tubing converges with a general change of direc- 
tion and the principle of horizontal and vertical lines 
is consistent, resulting in short, accessible lines. The 
reservoir is a minimum size for mounting a practical 
panel installation on its top face. 


Panel Arrangement 

The general pattern of panel arrangement—relief 
valves across the bottom, sequence valves across the 
top of the panel and directional valves between, located 
so that they can be disassembled toward the center of 
the panel, is followed in Figure 5. This installation 
illustrates a practical method of combining old and 
new type components. A large reservoir with rec- 
tangular compartments and breather protection, hori- 
zontal and vertical lines, central forward mounting of 
the double pumps and motor, rigid attachment of 
components to the panel plate and a partial enclosure 
to insure against unauthorized service or adjustment, 
are distinctive features resulting from design planning. 


Combination of Old and New Components 

It is often necessary to mix old and new type com- 
ponents within the same circuit. This can be accom- 
plished without any general disturbance of the basic 
plan by a few minor changes. If older equipment is 
to be used in a circuit composed chiefly of the newer 
gasket mounted valves, mount the older components 
so that the fittings, when installed, will open to the 
rear of the unit and the tube entries are at right angles 
to the panel plate. Clearance holes, large enough to 
permit passage of the fitting nut and tube, are cut in 
the proper location in the panel plate. 

When a newer component is used with several of 
the older ones, either make a new manifold or redrill 
the stock manifold or sub-plate so that port openings 
for the newer components emerge from the edge faces 
of the manifold in front of the panel plate. 

After the system has been placed in operation and 
has been accepted as satisfactory, all valves are to be 
stamped with their pressure settings for future refer- 
ence. These settings should also be noted on the cir- 
cuit drawing. 

These practices are flexible and are continually 
changing. When conflicts are found to the J.1.C. Hy- 
draulic Standards for Industrial Equipment, efforts 
are made to conform, as soon as a practical and work- 
able solution is established. Clean, orderly, centralized 
control panels do not just happen—they must be 
planned! 
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Cut into a Vee-Flex, ring 
and Séé the difference 


1. No bare yarns to wear 
2. Convexly curved surfaces for better sealing 


Two unique features of the R/M Vee-Flex Packing 
Rings deserve comment, and a sharply cut cross- 
section will show these qualities as compared with 
other sealing rings. 


First, a unique Raybestos-Manhattan method of 
fabrication produces a ring that is a homogeneous 
unit of strength member and binding material. 
There are no bare yarns. The rings resist wear 
and extrusion. 


Secondly, R/M Vee-Flex Rings are designed with 
a convexly curved surface at the point of contact 
between rings. When pressure is applied, a flexing 
action results which forces the sealing edges of the 





rings out against the rod or wall of the stuffing box. 
This action has been demonstrated in a series of 
photoelastic stress analyses* and radial pressure 
tests* on packing ring designs. 


Vee-Flex Rings are being used in increasingly large 
quantities to insure long, trouble-free wear in hy- 
draulic cylinders, pumps, valves, accumulators and 
other fluid-handling equipment. Vee-Flex Rings 
nest together in sets and require only “finger-tight” 
gland adjustment. They are made in endless and 
split rings, in diameters up to 60”, and for annular 
spaces from 4” to 112”. Five types provide for 
sealing up to 6000 psi and higher against air, water, 
steam, petroleum and food products, and other 
commercial fluids. 


For more complete information, write for the R/M 
Vee-Flex Bulletin. 





RAYBESTOS-MANHATTAN, INC. 
PACKING DIVISION, MANHEIM, PA. 


FACTORIES: 
Bridgeport, Conn.; 
Charleston, $.C.; Crawfordsville, ind.; Pas- 


Manheim, Pa.; No. 


saic, N.J.; Peterborough, Ontario, Can, 
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* Made at The Franklin Institute Laboratories for Research and Development. 


PACKINGS 


RAYBESTOS-MANHATTAN, INC., Manufacturers of Mechanical Packings « Asbestos Textiles « Industrial Rubber Products 
Abrasive and Diamond Wheels * Rubber Covered Equipment « Brake Linings « Brake Blocks « Clutch Facings « Fan Belts 
Radiator Hose « Sintered Metal Products « Bowling Balls 
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Bendy - Shinner 


ORIGINATOR OF MICRONIC FILTRATION 





offers NEW 
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air vent filters 


IN SIZES FOR 
EVERY APPLICATION 





This compact, new ribbon 
element filter is available 
for the first time in three 
sizes—Y%u", 2”, %” pipe 
thread, thus meeting the needs of every application. 


Positive Controlled Filtration. The specially designed 
element offers greater efficiency than any air vent filter on 
the market—approximately 40 micron filtration (.0016”). 


Lasts as Long as the Equipment. Although it costs 


little more than a quart of oil, this ingenious filter will 
never wear out. . . and is easily cleaned. 


Hundreds of Uses. The new Bendix-Skinner Air Vent 
Filter has literally hundreds of applications. For example, 
hydraulic systems . . . air compres- 
sor intake... carburetor intake for 
small gasoline engines . . . crank- 
case ventilation . . . pneumatic 
cylinders . . . fuel tank breather 
+ « « Pneumatic instruments .. . 
immersion or sump filter. 
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Pleated-type 


i 


Disc-type Ribbornbype 


SKINNER PURIFIERS DIVISION OF 


1503 TROMBLY AVENUE 


DETROIT 11, MICHIGAN 
aviation 





Export Sales: Bendix International [ Le Baile ee 
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“Q” Rings in Rotary 


High Speed Applications 
Concluded from page 7! 


be checked in the oil that is used for production pur- 
poses. Excessive swell cannot be tolerated. A good 
indication of how much volumetric increase a particu- 
lar design can stand will be found by comparing the 
cross-sectional area of the groove to the cross sectional 
area of the seal. The groove area should be greater 
than the “O” ring cross section plus swell. 


Assembly 


It is necessary to round the corners of the shaft 
over which the rotary “O” seal must pass during as- 
sembly. A minimum radius of .005 inch can be tol- 
erated in most cases; a larger radius is helpful and 
desirable. This not only prevents the seal from being 
cut by sharp edges during assembly, but also allows 
the seal to retain its prelubrication. 

Lubrication prior to assembly is vital for the “break- 
in” of the rotary “O” seal. Without it, high speed 
applications may perform erratically. Grease has 
proven superior to various oils tested so far. One 
company found a graphite grease that satisfied their 
requirements. Another found a barium grease satis- 
factory. 


Applications 


It is necessary to analyze each application before 
attempting to use a rotary “O” seal. A hydraulic pump 
seal, for example, can be operated at slightly higher 
temperatures than a shaft seal with the same rotational 
speed. This is apparently due to the more efficient 
cooling of the gland in the case of the pump. 

Examples of field experience to date include: 

(a) One firm is sealing intermittent pressures up to 1000 

psi at 520 fpm continuously operating shaft speed. 

(b) Another is sealing a 5/8 inch pump shaft at 4000 

rpm (shaft speed of approximately 640 fpm) on farm 
equipment. 
Still another has been unsuccessful to date in trying 
to seal a 3/4 inch bearing shaft that turns at 9000 
rpm with temperatures ranging from —65F. to 250 F. 
However, it sealed satisfactorily at room temperatures 
for about 300 hours before being subjected to the ex- 
treme temperatures. Work is continuing to find a 
solution. 


_ 


(ce 


” seals are in service 


Several thousand rotary “O 
at the present time. 

The overall cost of the rotary “O” seal is consider- 
ably less than other oil or mechanical seals that will 
do the same job. Companies using the rotary “O” 
seal principle in production estimate that their seal 


savings amount to as much as 50 percent. 





This article is adapted from a paper pre- 
sented at the annual meeting of the Amer- 
ican Society of Mechanical Engineers— 
Rubber and Plastics Division. at Atlantic 
City, N. J. November 27, 1951. 
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‘ory Cylinders are Custom-Made 











to Meet Your Particular Requirements 


For more than thirty years we have been that must stand up under continuous serv- 
designing and building complete Hydraulic ice Lassman Cylinders offer the “extra” 
Systems ready for installation. Working in features essential to such applications. 
narmany we dorsi i le we donign Manufactured in honed bores up to 14” 
and build the required hydraulic equipment. and strokes to suit, they are available in all 

When your requirements demand heavy standard mountings and in special styles to 
duty, high pressure Hydraulic Cylinders meet your individual needs. 


ONE OF OUR LARGE DOUBLE-ACTING CYLINDERS 












ft A ERE IRE ge PS A) 





Five of these cylinders, individually designed and used for Continuous Cast- 
ing of Ingots, incorporate a non-rotating piston rod. They are 1444" bore 
by 12” rod by 15-foot stroke for flange mounting and are built for 2000 
p.s.i. operating pressure. 





: | 
———— 


LASSMAN HYDRACTORS HEAVY DUTY HYDRAULIC CYLINDER 





Another individually designed Cylinder, made for Steel 


a compact, self-contained unit. It comes complete, ready Coil Up-Ender. 10/2” bore x 3” alloy steel rod x 68” 
for mounting in place and wiring up and is available in stroke 3,000 p.s.i. with 114 hydraulically balanced swivel 


various load ratings and speeds. pipe connections. 


It provides hydraulically powered straight line motion in 























CONTACT THE FOLLOWING REPRESENTATIVES: Amherst, Mass., James H. Stewart, Harkness Road ° Bell, Calif., 
Paul-Munroe Company, Phone: Los Angeles, Jefferson 5227 °* Birmingham 1, Ala., Chas. F. Wheelock & Associates, 
Phone: 4-6283 ¢ Buffalo 7, N.Y., Lane Engineering Co., Phone: Riverside 0770 © Cleveland 11, O., N. R. Fisher, Phone: 
Winton 1-0597 © Detroit 15, Mich., Industrial Air & Hydraulic Equipment Co., Phone: Valley 2-3994 © Hamden, Conn., 
Pneumatic Products, Inc., Phone: 2-5060 * Independence, Mo., L. H. Monsees, Phone: Clifton 8520. 
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To get your reference copies use the posteard bound in this issue. 


Hydraulic Components . . . Here is a condensed 
catalog which presents the complete line of 
Rivett hydraulic components. There are 300 pri- 
mary models in the Rivett pneumatic and hy- 
draulic line, each of which is available in a variety 
of sizes and types. Cylinders, valves and power 
units are illustrated showing some construction 
aspects and size ranges. The folder provides a 
convenient selection guide. 
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Aircraft Pneumatic Control Devices . .. Westing- 
house Air Brake Company has prepared a 13 page 
catalog describing their line of controls. Descrip- 
tive data is included on air compressors; un- 
loader, cut-off, relief, shuttle, and check valves; 
cylinders and filters. Performance and size data 
is tabulated. 
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2000 psi Hydraulic Cylinders . .. New square de- 
sign, Hannifin cylinders are described in Bulletin 
No. 111. These 2000 psi cylinders, available in 9 
bore sizes from 1% to 6 inches, have end caps 
machined from solid steel, cylinder bodies of 
heavy-walled seamless steel tubing, and rugged 
mounting brackets. Dimensional drawings will 
assist you in making machine layouts. 
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Revolving Joints ... Rotherm Engineering Com- 
pany has issued a data sheet showing various 
types of revolving joints, and sizes in which they 
are manufactured. These revolving joints are de- 
signed for use in paper, textile and steel mills. 
The joint incorporates all the necessary factors 
for complete self alignment. Rotation takes place 
on the flat face of a carbon seal, which is flex- 
ing on a ball sphere, pressure sealed by an ex- 
pansion thrust member. This design permits the 
rotor to find its own rotating center and corrects 
all piping misalignment. 
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Hose Couplings .. . The “Press-lock” hydraulic 
hose coupling, developed and manufactured by 


Mulconroy Company, is described in a four page 
folder. This coupling design, in which the hose 
itself provides a major portion of the holding 
power, is fully discussed. The “press-lock” prin- 
ciple is illustrated and dimensional and test data 
presented. 
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Industrial Pumps... A descriptive circular has 
been issued by the Tuthill Pump Company, out- 
lining small industrial pumps. Information is 
given relative to pumping principles and operat- 
ing characteristics. These pumps are designed 
specifically for handling oil or similar liquids with 
lubricating qualities of a non-corrosive nature 
and are suitable for pressures up to 400 psi. 
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Industrial Fluid Couplings ...G. E. Nelson Com- 
pany has prepared Bulletin 6020 on liquid drives. 
It describes three types, the traction sheave for 
belt driven installations, the  traction-flexible 
coupling for hub mounted installations and the 
traction-hub mounted for special installations. 
For all these liquid drives illustrations of instal- 
lation arrangements for electric motors are shown 
as well as complete motor data. Smooth flow of 
power, easy starting and simple controls are some 
of the operating advantages. 
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Synthetic Rubber Seals... A Catalog describing 
Dowty seals has been issued by Dowty Seals 
Ltd, in England. These seals in synthetic or na- 
tural rubber can be made in any desired shape 
or size to fit specific needs. The seals are suit- 
able for climatic conditions ranging from tem- 
perature of -60 degrees C to +100 degrees C. 
The general uses of three types of rings, static, 
dynamic and wiper have been detailed. Some 
cross sections of these seals are illustrated and 
specifications are given. The last page of this 
catalog shows an impressive list of industrial 
and aviation users of Dowty synthetic rubber 
seals, 
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APPLIED HYDRAULICS 











... soundly designed 
..industry approved 
..-volume produced 


Designed and tested in accordance with Army and 
Navy requirements, General Controls “hi-g” valves 
are produced in volume and can be delivered in 
quantity with reasonable time limitations. So if the 
problem is automatic control...if it involves the 
automatic control of temperature, pressure, level or 
flow in anything that rolls, floats or flies, you'll get a 
better answer faster at General Controls. That’s why 
more and more of America’s leading manufacturers 
of military and commercial aircraft are specifying 
the “hi-g” line as standard equipment. That’s why 
too, so many of these leaders will tell you that for 
the best in automatic controls it’s General Controls! 



















































A ° = . 
V-14F AV-16B AV-1A AV-11B 
Electromagnetic ‘ Electromagnetic Three-way 
4-Way Pilot motor-driven Shut-Off Valve Selector Valve 
Valve. 2 or Gate Valve normally closed 
3-position ' 
AL-58D AL-52 oe ind 
p Electromagnetic Electromagnetic 
—— Temperature 3-Way Selector 4-Way Selector 
witch Switch Valve. Valve. 
Pilot-operated Disc-type 
2-position 3-position 








CONTROLS 


GLENDALE 1, CALIF. 





GENERAL ® 


801 ALLEN AVENUE 











Manufactirers of hulomatic Pressure, Temperature, Level and How Conhols 


Send for FACTORY BRANCHES: Baltimore 5, Birmingh 3, Boston 16, Buffalo 3, Chicago 5, Cleveland 15, Columbus 15, 

Dallas 2, Denver 4, Detroit 21, El Paso, Glendale 1, Hartford, Houston 6, Indianapolis 4, Kansas City 2, Milwaukee 3, 
Catalog 53-A Minneapolis 2, Newark 6, New Orleans 16, New York 17, Omaha 2, Philadelphia 23, Pittsburgh 22, Sacramento 14, 
St. Lovis 3, San Francisco 7, Seattle 9, Toronto (Canada), Tulsa 6, Washington 6. DISTRIBUTORS IN PRINCIPAL CITIES 
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What do we mean by “repetitive,extra heavy duty”? 


We mean that you can cycle this valve at rates up to 
400 closings per minute for millions of operations with- 
out need for repairs. We mean it can handle pressures 
up to 250 psi on air and non-corrosive gases... up to 
175 psi on water, steam, refrigerants ...on light oils 
up to 150 psi. We mean that the solenoid coils are 
Class A insulated for temperatures up to 212° F and high 
temperature insulated for temperatures up to 450° F. 
We mean that valve discs close in direction of flow and 
are of the ASCO Self-aligning form to insure tight-seating 
under all conditions. One pipe size only—3/8 inch; three 
port areas — 1/8, 5/32 and 1/4 inch. 


Yes, our Bulletin 8265 Shut-off Solenoid Valve will pro- 
vide a lot of repetitive service. It’s efficient and durable. 
In asking for Valve Section 6-V, which gives full details 
of this valve, tell us about your problem. 


When in need of Automatic Transfer Switches, 
Remote Contro! Switches, Contactors, Relays, and 
Specialized Electromagnetic Controls, come to us. 


Automatic Switch Co. 


385-H LAKESIDE AVENUE + ORANGE, NEW JERSEY 
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Standard Oil Filter Models . . . Commercial] 
Filters Corporation is offering a new four page 
booklet PL 200 on standard models of Fulflo 
filters for microscopic clarification of industria] 
liquids and various gases. It contains detailed 
descriptions and. gives essential data on single 
and multitude filters, which should help to select 
the proper filter for industrial filtration problems, 
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Flexible Coupling . . . Catalog No. 57 issued by 
the John Waldron Corporation shows a new de- 
sign of gear type flexible coupling which permits 
use of larger shafting and equipment. It also 
shows other types of couplings, the jobs they 
were designed for, sectional diagrams and various 
dimensions. This catalog will assist the designer 
of hydraulic systems to select the proper flexible 
coupling between pump and drive motors. 
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Air and Hydraulic Power Cylinders . . . Bulletin 
No. 101 offered by the Ortman-Miller Machine 
Company, gives sectional drawings and specifica- 
tions of air, hydraulic and water cylinders. Also 
shown are some suggestions for aligning cyl- 
inders to avoid undue wear. This booklet will be 
a useful addition to the reference library of pro- 
duction and design engineers who select cylin- 
ders for product designs and in-plant equipment. 
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Air Filter and Regulator . . . For the protection 
and control of air circuit components, the C. A. 
Norgren Co. has prepared data sheets on their 
filter and regulator. Each sheet outlines the func- 
tion, applications and design features of these 
two units. Cross-sectional drawing show con- 
struction, and graphs plot characteristics. 
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Centrifugal Cast Tubing ... Frasse and Company 
Inc., New York, has published an engineering 
memorandum covering in detail the characteris- 
tics, properties, analyses, applications and perti- 
nent facts of ACIPCO centrifugal cast tubing. 
Made in sizes ranging from 2” OD to 50” OD 
with wall thicknesses from 4” to 4”, ACIPCO 
tubes can be had in length up to 16 feet long. 
Applications such as shaft rolls, retorts, hydraulic 
cylinders, etc., and industry requiring heavy 
wall tubing, can be economically serviced with 
ACIPCO tubing. All ASTM, AMS, Federal, 
ABS, ACI, AISI and other U. S. Government 
specifications are easily met, as ACIPCO tubing 
is made in any standard or non-standard tubing. 
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Hydraulic Flow Equalizer . . . Catalog 116, is- 
sued by Bendix Pacific, Division of Bendix Avi- 
ation Corp. describes the hydraulic flow equalizer 
and proportioner. It outlines the importance of 
correct installation, discusses performance and 
how it works and also shows specifications and 
dimensions. 
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Viscosimeter Rich-Roth Laboratories has 
prepared literature on their new “Ultra-Viscosen” 
for continuous, automatic viscosity measurement 
using ultrasonics. A hermetically sealed probe, 
the size of a fountain pen, has no moving parts, 
operates to 650 F, 10,000 atmospheres pressure, 
is installed permanently in pipe lines. Connec- 
tion to recorder provides continuous charts or 
automatic control of viscosity. 
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Separator for Compressed Air . .. The Textite 
centrifugal separator, manufactured by Chicago 
manufacturing & Distributing Co., is described 
in an available data sheet. Four models having 
capacity ranges from 10 to 250 cfm are shown. 
This unit, having no moving parts, removes water 
and contaminants from compressed air systems. 
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- RING” TUBE COUPLINGS 





Eliminate Flaring . , Threading 
Welding . Soldering 


@ No concentration of 
stresses due to flares or 
ferrules for tube failures. 


® Seal and grip are 
separate 

®@ No metal to metal seal 

® No exact tube length 
necessary @ Fast Installation — No 

® Not necessary to cut tools required but a 
tube square wrench. 


For complete details & Specifications write for bulletin AH 101 


LENZ COMPANY 


mene, © oo Dayton |. Ohio + Melrose 2557 Michigan 7 
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LOWERS MANUFACTURING COSTS. 















PROVIDES BETTER 


CYLINDER. EFFICIENCY 





Heavy duty Airmatic cylinders, made by Airmatic Valves, 
Inc., Cleveland, and widely used in the aircraft and other 
industries, now use PALMETTO G-T Rings in place of con- 
ventional type packings. 

By employing G-T Rings—which require only a rod and 
piston groove—Airmatic has been able to simplify cylinder 
design; eliminate complicated stuffing boxes, back-up plates 
and hold-in bolts. -As a result, manufacturing costs have 
been drastically reduced. 

And, because G-T Rings—unlike conventional Rings—can- 
not roll in the groove under high pressure, spiralling and 
extrusion of packing is no problem ... smooth, efficient per- 
formance is assured with minimum servicing of packing. 
Heavy duty Airmatics, with 1” bore cylinders, operate at 
pressures up to 1500 psi on oi! or water—exert a force on 
the ram equal to 78% of the input. More than 5,000,000 
trouble-free 3” strokes have been recorded on original 
Airmatic cylinders with PALMETTO G-T Rings. 


HOW PALMETTO G-T RINGS WORK 


NON EXTRUSION RINGS 


LEARANCE 
ae 


iv iE 


CYLINDER — 
WALL SECT 


—_——_ 
ll 


if a better packing will better the product 
you make, count on Greene, Tweed to lend 
assistance. Write for literature that describes 


all PALMETTO Packings. 
packong mow perpromance unto avery app 


GREENE, TWEED & CO. vorrnwus. on, 
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Series I5SOE 


TEMPERATURE 
CONTROL 





Keep oil temperature con- 
stant with this compact, self-con- 
tained, completely automatic, low- 
cost unit installed in your heat exchange system. 
7 Eliminate the human element at the cooling 
m valve. Remember, oil too hot means slippage 
>. . « « too cold means sluggish operation 
4 and wasted cooling water. 





Send for complete details. 











oF 
TEMPERATURE 

an INDUSTRIAL CONTROL DIVISION 

ui 

eg STERLING, INC. 

snc } 2 N_ Holton Str M ‘ 17 


‘Air Valves... 








Air and Hydraulic Cylinders... Hydraulic Power 
Equipment Company has issued a catalog de- 
scribing cylinders for heavy duty industrial and 
steel plant applications. It gives construction, 
mounting styles and engineering data. Also 
shown are hydraulic power units and special 
cylinders. 
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A new air valve catalog, Section 
303, has been published by Rivett Lathe & 
Grinder, Inc., offering to design engineers a com- 
plete file on air valves. The two color 12 page 
book illustrates and describes the 19 different 
models which are the important and necessary 
components in any efficient air circuit. Descrip- 
tion of each particular model valve, including 
working drawings, specifications for sizes, and 
cutaway views, is shown on one page, facilitat- 
ing layout of circuits by the engineer. Featured 
in the new catalog is the simplified design of air 
valves. Assuring minimum maintenance, this de- 
sign contains all corrosion resistant internal parts 
including bronze valve stem guide and bronze 
valve liner for easy operation and long life. Suit- 
able for pressures up to 150 psi these air valves 
are shown in hand, foot, solenoid, cam and pilot 
types. Speed control and sequence types are 
also listed. 
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Good hunting with missiles begins with ac- 
curate launching. To overcome unpredict- 
able performance of some connectors, 
Wiggins designed this solenoid actuated, 
leakproof coupling. It can be actuated by 
electric, hydraulic or pneumatic controls and 
has performed unfailingly for more than 
one year. 


OPERATION — Both halves self sealing;nipple goes with missile, 
mating half stays on ground. MATERIAL — Aluminu™ c''oy. LINE 
SIZES—¥,", 2", Yq" in production. Write for ero o> *ing and 
performance data. 


Manufacturers of 3,375 types of Inst-O-Matic couplings for the 
power plant, equipment, hydraulic, pneumatic, electrical and 
armament divisions of the aircraft industry. 
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INST-  -MATIC 
COUPLINGS 


E. B. WIGGINS OIL TOOL CO. Inc. 
- 3424 E. Olympic Blvd., Los Angeles 23, Calif. 
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Tube Working Handbook . .. The Imperial Brass 
Manufacturing Company has published this 31 
page handbook, which will be of great help to 
practical men. The two main sections describe 
modern tube working practices and tube working 
tools. The first section outlines types of tubing, 
handling of tubing, refacing flared fittings and 
several other tubing practices. The second section 
gives a selection of tools, tool kits and outfits. The 
handbook has been well illustrated and contains 
complete specification data on tubing. It should 
prove a ready reference on tubing connection 
work. 
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Nonflammable Fluid . .. Monsanto has published 
a 12-page report on a new nonflammable type 
hydraulic fluid. This new type fluid has been de- 
veloped primarily for use in equipment where 
a nonflammable type pressure transfer liquid is 
required. It has nine major properties, chief 
among these is its safety. This handsome booklet 
describes the chemical characteristics, high lu- 
bricity, pumpability and other features. Since 
hydraulic fluids are essential to so many diverse 
types of equipment, this booklet has been pre- 
pared to acquaint engineers, maintenance men 
and manufacturers with Pydraul F-9. 
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FLOW CONTROL VALVE 


for Cylinder Speed 
Adjustments 


OVER A 


WIDE 
RANGE 


IN AIR OR 
HYDRAULIC USE 


The Pneu-Trol Flow Control Valve combines an 
efficient Stainless Steel FLOATING BALL CHECK 
which opens and closes at the slightest change 
in flow direction, with a Vernier Type VARIABLE 
NEEDLE ORIFICE adjustment in 2 compact control 
which has widened air and hydraulic cylinder appli- 
cation by providing precise control of cylinder 
action. Modifications of the Pneu-Trol Valve are 
available as Plain Check, check with Fixed Orifice 
(orifice drilled by customer in the Standard Check 
Valve), Needle Valve and Velocity Limiting Check. 
All Pneu-Trol Valves are made from bar stock in 
brass (up to 1000 psi) or steel (5000 psi) or other 
body metals to your specifications. All internal 
parts are Stainless. All valves available in 5 sizes— 
if", Vy", %"" VY," and ¥,"", 

Attractive prices — Immediate delivery. 

Write for illustrated circular and price list. 


















RING UNDER ANGULAR COMPRESSION 





_.. WRITE 


Pneu-Trol Devices, Inc. 
es 1426 N. Keating Ave., Chicago, Ill. 
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80 Ibs. 
1.55 
3.25 
6.33 
8.83 
18.33 
21.67 









100 Ibs. 
1.50 
3.17 
6.17 
8.50 
18.08 
21.33 












































































DIMENSION TABLE-SERIES 52 PUMPS 

































































fPompajs[c | ele [o [uf rls [Kx] et jminio 
No. Min, Max. 

Wal %/%6)2%6/22442/6% [1% |[11562]1 Me [4Me |12%6]27%42] Hel2%) 1%e 
2 | %/%2/176 |23140/6%6 | 22564) 12540)19G2 [41G2 1256 [3%e 1% 12% [1 Ne 
3 % 156/214 [3142 |7%e [256 [1% [1962 [41762/2% [4 % [3%)1% 
4 4 %/5/2% [3% [7%e [256 [1% |115G2/4256212% |4 % [3%f1% 
7 1 %| 512% |3%e |7%e |3%e |2%e |11562/425621336 [514 |Helt [Me 
9 1] 56214 [3546 |72%68%e |2%o |12452/42562/3% [54% [Holt [Me 


















No. 1% No. 2 No. 3 No. 4 No.7 No. 9 

Size} Ve" Ya” ¥%” y2” ¥,” . 
AX {$11.25 $13.25 $15.50 | $17.00 | $22.50 | $23.75 
zx 15.25 17.50 20.50 22.00 27.75 29.00 











See our catalog in Sweet’s File for Product Designers 
Industrial Pump Div., Oberdorfer Foundries, Inc. 
527 Thompson Rd., Syracuse, N. Y. 
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for liquids, 
gas or steam 


Here's a radically-new 
forged steel valve for 
general heavy indus- 


trial use. Can't leak ... 
practically never wears i, 
out... costs little or no Spt 
more than ordinary ey ii \; 
valves! ’ 

In place of a disc or iy SN < 
plug, the new Foxboro Be) - 

Ball Valve has a 
retained, free-rolling stainless steel ball that exposes new 
surface to seat at every closing. 

Foxboro Ball Valves handle pressures to 3000 psi. Avail- 
able in straight-thru and angle types. Two or four connec- 
tions to simplify piping. “4” size. Write for detailed folder. 
The Foxboro Company, 217 Neponset Avenue, Foxboro, 
Mass., U.S.A. 











Oil Hydraulic Equipment . . . The Superdraulic 
Corporation has issued a new 18 page catalog de- 
scribing the products manufactured by this com- 
pany. The catalog shows photographs and instal- 
lation drawings of hydraulic pressure controls, 
4-way valves, positive remote controls and other 
hydraulic equipment. 
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Electroaire Valve ... This compact air valve, 
electrically controlled, with solenoids guaranteed 
against burnout, is detailed in a bulletin released 
by the Bellows Company. Designed to eliminate 
costly downtime caused by power solenoid fail- 
ure, it tells of the simplicity in design and its 
safety. The valve will operate at speeds far in 
excess of the speed ability of even short stroke 
present day air cylinders. Also shown are schem- 
atic wiring diagrams and dimensional drawings. 
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Packings and Gaskets .. . To meet your need in 
quality packings and gaskets, Johns Manville has 
issued a comprehensive catalog describing sev- 
eral packing types. It contains recommendations 
to meet all types of industrial packing require- 
ments and details seal rings, braided rod pack- 
ings, acid resisting rod packings, moulded pack- 
ing cups and pump cup sets as well as gaskets. 
Specifications and sizes are clearly defined. Main 











Standard sizes range A i L E N 


from 1/16” to 114”. Tru-Round 
td eg AC 


CTURING COMPANY 
d 2, Conoecticut, U. S. A. 
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CAPITAL HYDRAULIC 
OIL FILTER 


Easy To Install and Maintain 


Avoid costly breakdowns with the new Capital 
hydraulic reservoir type oil filter which features a 
non-corrosive, trap-weave wire cloth, giving clean 
oil at an extremely low pressure drop. Get full 
rotection—various sizes of filter screens can be 

nterchanged in minutes—can be cleaned without 
taking apart. Its greater filtering area traps all 
foreign particles and helps to keep your equip- 
ment running at top efficiency. 


Capital filters designed to J.1.C. teadore are 
sat in filtering capacities of 5, 8, 20, 30, 

40, - = gals. per minute. a AA t sizes 
can plied to meet special requirements. 
Get Porter AH-! for complete details. 


Fr 3 Sgr aR: 








Select territories are available 
te progressive distributors. 


APITAL Inquiries invited. 


ENGINEERING & MFG. CORP. 
5837 South Ashland Ave. @ Chicago 36, Ill. 


~ 
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factors which influence the life and performance 
of packings are shown in an article on how to 
get best results from packing. 
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Electric Relays . . . For your electric control sys- 
tem in hydraulic and pneumatic circuits, the 
North Electric Manufacturing Company has pre- 
pared a 30 page catalog R 522. This booklet de- 
scribes in detail relay frames and assemblies, sub- 
miniature and midget “aircraft type” relays, fast 
acting multi-duty relays, power relays with snap 
switches, relays for multiple circuit control and 
many other available North relays. The catalog 
is well illustrated including standard coil desig- 
nations, product photographs, diagrams and tab- 
ulated specifications. 
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Hydraulic Fluid Cooler ... A new Catalog, No. 
1151, has been published by the Young Radiator 
Company. The catalog shows oil cooling capacity 
charts and dimension details for the Young stand- 
ardized heat exchanger line. These units are of- 
fered to hydraulic equipment manufacturers and 
users as an economical way to maintain safe op- 
erating temperatures, increase efficiency and 
lengthen service life. 
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The only COMPLETE Line 





mh-y iy Drew 


se UELRIX 


QUICK COUPLERS 
Gor All Hydraulic 


Lines! 


A model and size for any problem 
Standard and Break-A-Way types 


connect under pressure without tools 


—— ULRICH MFG. CO. 
WRITE FOR FULL DETAILS ROANOKE, ILL. 
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An adjustable 
FLOW REGULATOR 


This newly perfected adjustable Flow Regulator holds at a 
constant rate even though the pressure fluctuates. 


The valve controls adjustably 
in one direction and permits 
uncontrolled return flow. 





The ‘spring back piston in the housing is mounted in front 
of the adjustable screw. It carries a calibrated orifice; 
operates axially on change in inlet pressure so as to increase 
the throttling action. 


Four sizes, '/4, ¥, '/2, and % inch. Overall length, 
4'/p to 7\/p inches. Adjustable over a 50% flow 
range. Maximum pressure is 3000 pounds. 


Write for illustrated circular. 


WATERMAN ENGINEERING 














ee 


The right answer—the Marsh 
answer — to every pressure 
gauge need is described by 
this new Marsh catalog 
which covers hundreds of 
variations of styles, types, 
mountings, ranges, func- 
tions. Remember that Marsh 
gauges, from the ‘‘Stan- 
dard” series line to the 
heavy-duty ‘‘Master- 
gauge” series have proved 
across the years to be the 
most economical you can 
buy for a given set of 
conditions. Let us prove 
this in terms of gauges 
for your product. 

MARSH INSTRUMENT CO. 
Sales affiliate of Jas. P. Marsh Corp., Dept. 19, Skokie, Ill. 
Export Dept.: 155 E. 44th St., New York 17, N. Y. 
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Circle 90 on Reader Service Card Industrial Hose Assemblies .. . A new 8 page 
catalog, giving specific data on industrial rubber 
hose assemblies for all types of hydraulic and 
lubrication equipment has been published by the 
Carlyle Rubber Company. This bulletin charts 
price data for both high and medium pressure 
assemblies in sizes from 4%” to 1” diameter. 
| Various types of combination and swivel fittings 
are illustrated. 
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EXPLOSION PROOF 
TYPE X5 









ki x5 . , : 
ne ee oS V Type Packings .. . James Walker Packing 
Solenoid Valve is basi- a “i 2 - he 
cally the same os the Company, New York, has published an attrac- 
widely accepted and tested tively illustrated leaflet on a packing for shallow 
V5, but modified to a construction stuffing boxes. The leaflet describes Shallex Pack- 
Ral AR ERNe epenres Fer ing which is normally supplied in sets composed 
Class |, Group D hazardous loca- = : aaa . : 
tions. Small size and lightweight of a succession of V shaped rings complete with 
features are retained, and the X5 male and female adapters. The rings can be split 
is low in price because of the many or endless as required. These packings, designed 
ports which ore interchangeable for use on vertical or horizontal reciprocating 
with other Skinner valves. Rating is ‘ . 3 
20 welts maks colt, coding tended shafts or rams, are made of materials suitable 
1) seals prevent leakage; internal parts for a very wide program and temperature range. 
are stainless steel; wide variety of port | They are recommended for most types of hy- 
° ° 12" LZ” t wai pa oe ws 
locations in 7§ Gnd 74 Gans meet types draulic presses (piston head, main ram and 


available for metering; for AC or DC in a wide range of voltages and drawback rams) astionlnnl | ee 
£ , , acking 
frequencies; can be mounted in any position; supplied as two-way awbac ns particularly where packing 


normally open or closed, three-way normally open, closed or directional depth is restricted, hydraulic jacks and various 
flow. Write today for details! other cylinder applications. Also given are fitting 


~ a notes and charts of recommendations for stand- 

SKINNER araniil VAIVE | ard size, depth, and number of rings in relation 
; | a sales teaiesh wy . 

THE SKINNER CHUCK COMPANY 


to shaft diameter and pressure. 
142 Belden Ave., Norwalk, Conn. Circle 202 on Reader Service Card 


MONOPAK-CARTRIDGE CLUE T0 
PACKING UNIT! A SOLUTION 


FOR YOU? 


GAST oOil-less AIR PUMP 
does double duty on 
HOMOCARB FURNACE 




















PROBLEM: Get a compact pump that provides 
both vacuum and pressure in a gas-air system re- 
quired for operation of Leeds & Northrup Micro- 
carb Atmosphere Control applied to the Homocarb ; 
Furnace equipment. Gast Applica- 


SOLUTION: One Gast Integral Oil-less Air Pump ae ae 


does double duty. It provides low vacuum to draw 
a continuous 2 cu ft. per hr. sample of furnace gas 
over the atmosphere detector. At the same time the 
pump maintains a mixture of furnace atmosphere 
and air at 5 to 10 pounds pressure in the system 






showing 26 
design prob- 
lems solved — 
sent upon re- 





on the discharge side of pump. = 
Combines all necessary Packings, Bearings and RESULT: Positive displacement pump provides absolutely oil-free air, 
Rod Wipers into One Compact Unit. and eliminates worries about lubrication. Rotary design runs quiet 
and cool. 
Can be installed or replaced by totally inexpe- SUCH AN EXAMPLE os this may contain a clue to solving a similar 
: : ithi f d * or even totally different problem on your desk. You might be surprised 
rienced mechanics within a few seconds, at the innumerable applications for air pumps and air motors in the 
lower capacity ranges. Write today describing your original equipment 
Write for Literature problem. We'll send full details. “Air may be your Answer.” 


Original Equipment Manufacturers for Over 25 Years 


HYDRAULIC ACCESSORIES CO. 





(TO 30 185.) (TO 28 INCHES) 
meas GAST MANUFACTURING CORP, Hinkley St., Benton Harbor, Mich, 






439 E. Fort St. . Detroit 26, Mich. 
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How To Flare Tubing 


Concluded from page 74 


and (6) be sure to use the best techniques possible 
when preparing the tubing for use. If these items are 
watched, little trouble will result in the system from 
the tubing. 

When tubing is to be used at pressures exceeding 
1500 psi, it is advisable to preset flareless fittings by 
assembling them in the proper manner. The assembly 
then should be taken apart and examined carefully 
to be certain that it was properly made. When fittings 
are hard to get to, this method of assembly will save 
time and trouble. 

With flared fittings and pressures of 1500 psi or 
greater, fewer leakage points will result if the flare is 
worked in on a fitting before its assembly in the 
installation. 


Use Proper Tools 

It should not be necessary to make this observa- 
tion, but so many times poor work is done in piping 
a fluid system because proper tools, in good condition, 
are not available. An amateur, with slight knowledge 
and excellent tools, can do a passable job; an expert, 
with poor or insufficient tools, cannot do a passable 
job. Get the proper tools. Use them as described by 
the manufacturer. Use your head first, your hand last, 
and excellent results can be obtained. Do not blame 
any fitting, tubing or installation until everything else 
has been checked for error. 











Nicholson Control Valves 


Featuring specially treated hard seats and lapping flat 

discs that become tighter with use, Nicholson cylinder 

control valves are setting records for long wear and leak- 
free service. Choice of 6 metal combinations to meet 
specific needs. Types for air, gas, steam, water, oil and 
other liquids. 


REPRESENTATIVE INSTALLATIONS 








Molding Machines 
Cranes * Elevators 
Instruments 
Bus Doors 

Locomotives 





. 4%" to 
2/2"", pressures 
to 5000 Ibs. Foot 
models (above), 
/,"" to 1'/2"', pres- 
sures to 300 Ibs. 


Motor (left) and solenoid types, '/"' to 
2'/2"'; pressures to 375 Ibs. 


CATALOG 552 
213 Oregon St., Wilkes-Barre, Pa. 


UEXNICHOLSONS (GY 


TRAPS - VALVES: FLOATS 
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SUPERDRAULIC 





HYDRAULIC VALVES 


RELIEF — CHECK — SEQUENCE 
PROPORTIONAL— PRESSURE REDUCING 
TWO WAY — FOUR WAY 


We manufacture highest quality standard 
and special valves of all types for use 
with hydraulic pumps in power units and 
hydraulic equipment for all applications. 


Write for our new catalog 


FAMOUS 
SUPERDRAULIC 
HIGH PRESSURE 
PUMP 


Develops up to 60 
H.P. af 5,000 P.S.I. 
Let us quote on your 
requirements. 


Superdraulic 

















| PUMPS «¢ VALVES ¢ TRANSMISSIONS ¢ TEST STANDS ¢ REMOTE CONTROL 


— 


] 





CORPORATI N 
14256 WYOMING AVE e DETROIT 4. MICH 
Circle 76 on Reader Service Card 117 











i 


NEWS - VIEWS - TRENDS 





T. J. Kehane, general sales man- 
ager, Worthington Corporation, 
Harrison, N. J., has announced 
the appointment of J. P. Mc- 
Arthur as manager of the com- 
pany’s Philadelphia district sales 
office, succeeding the late W. J. 
Daly. Mr. McArthur was former- 
ly regional mangaer of west 
coast sales. H. W. King, former- 
ly manager of the San Francisco 
district office has succeeded Mr. 
McArthur as regional manager, 


pany, has moved to new and 

larger quarters located at 8100 
4 | 

Monticello Avenue, Skokie, II- 

linois. 


Jas. E. Ashman and L. A. Dixon 
have been elected executive vice 
presidents of 
Rockwell 
Manufac- 
turing Com- 
pany. Mr. Ash- 
man joined 





ing served in an executive sales 
capacity for several firms. He 
was also director of procedures 
for the United States Steel Cor- 
poration in Pittsburgh. Mr. Dix- 
on is well known in the utility, 
petroleum and municipal mar- 
kets, having done considerable 
work in the promotion of the 
company’s products. 


Joy Manufacturing Company, 
Pittsburgh, has announced the 
election of William L. Wearly 
to the post of general sales vice 
president in charge of all domes- 
tic sales including Canada and 
Mexico. Mr. Wearly joined the 
engineering department of Joy 
Manufacturing in 1937 and has 
served successfully as _ service 
manager and vice president, coal 
machinery sales. 


west coast sales. P. L. McManus, Rockwell in 


formerly resident salesman in January 1947 Instrument Sales Corporation 
Portland, Ore., has been ap- ascontroller has been appointed to represent 
pointed manager of the San and later held Conoflow Corporation, Philadel- 





phia, in the Pacific northwest 
area. Located at 2137 Second 
Avenue in Seattle, Instrument 
Sales will service Washington, 


both this 
sition and that 


Francisco district office. po- 


Jas. E. Ashman 


Cook Research Laboratories, a 
Electric Com- 


of vice president. He has had 


division of Cook long experience in selling, hav- 











UNBRAKO 


DRY-SEAL THREAD 
PRESSURE PLUGS 


Cylindrical Accumulators 


(Piston Type) 





Standard units—I!'/2, 3, 5 and 7 gallons; small units 
down to 10 cu. in. are available. 





The first hydro-pneumatic piston type 
accumulator, designed for industrial use, 
whose test performance* Excells MIL 
spec functioning requirements for Type 
11 (piston type). Mounting position does 
not affect the operation of the double 
wall piston accumulator. 


@ Maximum hydraulic working pressure 
3000 psi; air precharge determined 
by working requirement. 

@ Maximum rate of discharge of swept 
volume achieved with minimum pres- 
sure drop. 

@ Double Shell construction eliminates 
possible damage to inner working shell 
and piston movement. Lower compres- 
sion ratios obtainable for special ap- 





without 


SEALING 
COMPOUND 


When Unsrako Dry-Seal Pressure 
Plugs are tightened, the roots of the 





MYM 
wwe 


*Certified by Aetco—no oil leakage into 








2917 S$. Cicero Ave. 
oY TA 


plications in same length accumulator. 


@ Standard "O” rings are used to seal 
the piston. 


air chamber; no external leakage, no 
evidence of excessive wear or malfunc- 
tioning. 


Desirable territories open for established representatives 


Hydraulics Division: 


SUPERIOR PIPE SPECIALTIES COMPANY 





Phone Bishop 2-1323 





Cicero 50, Illinois 
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flattened threads crush the sharper 
crest of the mating parts. Both major 
and minor diameters are itively 
sealed and pressure-tight without seal- 
ing compound. Write for descriptive 
literature. STANDARD PRESSED STEEL 
Co., Jenkintown 2, Pennsylvania. 


UNBRAKO SOCKET SCREW DIVISION 





JENKINTOWN PENNSYLVANIA 
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Oregon, and northwest Idaho 
with Conoflow pneumatic con- 
trol equipment. The principals 
of the organization are Ray H. 
Branom, Victor Miller, and Eu- 
gene Leeland, all well known 
instrument men covering the 
northwest for the past ten years. 


After a continuous association of 
almost thirty years with The 
Cushman Chuck Company, of 
Hartford, Harry W. Hultgren 
has retired from his position as 
sales manager of the company. 
While Mr. Hultgren is retiring 
from his active duties with the 
company, he is still being re- 
tained in the capacity of sales 
consultant. 


Shields Rubber Co., distributor 


of industrial rubber products, is | 


moving its Chicago branch oper- 
ations into larger quarters in 
108-112 North Clinton Street. 
The company has also doubled 
its Chicago branch sales organ- 
ization. Jack V. Lanahan is the 
branch manager. 


Hydraulic Equipment Company, 
1100 East 222nd Street, Euclid, 
Ohio, is now known as Hydreco, 
a division of New York Air 
Brake Co. The company has op- 
erated as a subsidiary instead of 
a division. There will be no 
changes in titles or functions of 
officials. 


Thomas D. Cartledge has been 
appointed president of Linde 
Air Products Company, a Divi- 
sion of Union Carbide and Car- 
bon Corporation. Mr. Cartledge 
has been senior vice president 
of Linde Air Products Company, 
and a director and vice president 
of Dominion Oxygen Company, 
Ltd., a Union Carbide subsidi- 
ary. 


Thomas Wolfe, president of Pa- 
cific Airmotive Corporation, has 
announced the construction of 
a new building, the Pacific Air- 
craft Center, located in the 2800 
block on North Hollywood Way, 
across from Lockheed Airport, 
Burbank, California. 
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ecially Compounded For Both New 
Equipment and Maintenance Installations 


- . 


aa SP 





In the drilling, refinery or pipeline operation on both new 
equipment and maintenance work, specially compounded 
Parco “O” Rings do the job better. Parco “O” Rings are rubber 
combinations blended to meet your specifications and molded 
to tolerances that make them superior seals for both static and 
dynamic use. For your assurance and best protection of 
smoother running and longer wearing hydraulic seals, insist on 
Parco. Other Parco rubber products used in the oil industry 
meet the same high standards of Parco “O” Ring quality 
Specify a superior product at no premium to you. All dash 
numbers of 6227, 6230 and 6290 series for commercial appli- 
cations or Army-Navy installations to Specifications MIL-P- 
5516 (6227 and 6230) and MIL-G-5510 (6290) are available 
from stock. Silastics and other special compounds are available 


on order. 
Catalog and engineering data on request. Write us today 






PLASTIC AND RUBBER PRODUCTS CO. 


2100 Hyde Park Boulevard, Los Angeles 47, California 
820 North State Street, Chicago, Illinois 





TESTING MIXING MOULDING 
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Donald T. Boody has been 
named Pacific coast sales engi- 
neer for indus- 
trial 
manufactured 
by the Parker 
Appliance 
Company, 
Cleveland, 
Ohio. 
comes to Park- 
er from the Pa- 


products 


Boody 





cific Division 
of Bendix Avi- 
ation Corporation where for the 


Donald T. Boody 


past twelve years he held posts 
in engineering, production and 
most recently in sales engineer- 


ing. Making his headquarters at 






Standard 
or Flange 
Types 


Parker Aircraft Company, Los 
Angeles, Boody will assist in the 
application engineering of Park- 
er industrial tube fittings and re- 
lated products for hydraulics 
and fluid handling. 


Norman Engineering Company, 
2115-17 West Marquette Road, 
has become the authorized dis- 
tributor for Westinghouse Air 


Brake Company, in Chicago and 


surrounding areas. John A. War- 
ren heads this distributorship. 


The Cleco Division of the Reed 
Roller Bit Company, Houston, 
Texas, has announced the ap- 
pointment of Chas. H. Harden 


DIL BY-PASS 
RELIEF 


VALVES 


To maintain specific, pre- 
determined pressures on 
machine tool hydraulic 
mechanisms, ram presses, 
Diesel and oil burning 
equipment. 


NON-CHATTERING . . . NO MAINTENANCE. 
INSTALL . . . THAT'S ALL 


for pressures from 0 to 500 Ibs. 
Pipe sizes from Y%" to 2”. 


WRITE on your let- 
terhead for your 
personal, profes- 
sional copy of val- 
vable, informa- 
tion-packed 


FULFLO MECHANICAL 
DATA BOOK 





FULFLO, THE FULFLO SPECIALTIES CO. Inc. 
BLANCHESTER, OHIO 
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Fourth 
Avenue South, Seattle 4, Wash- 
ington; -Highway Equipment 
and Supply Company, 2st and 


& Company Inc., 


N Streets, Lincoln, Nebraska: 
Long Beach Welders’ Supply 
Co., Long Beach 13, California: 
and E. W. Harman Company, 
819 W. Fifth Avenue, Columbus 
8, Ohio, as distributors for Cleco 
products in their areas. 


The offices of Hydropress, Inc., 
570 Lexington Avenue, New 
York 22 and its Rolling Mill Di- 
vision, 139 East 56th Street, 
moved to the Empire State 
Building, 350 Fifth Avenue, New 
York 1, in June. The Loewy 
Construction Company, Inc., a 
wholly owned subsidiary of Hy- 
dropress, Inc., at 216 East 49th 
Street, New York 17, moved to 
the same address. 


Harold Berke has left the Air 
Material Command at Wright 
Patterson Air Base in Dayton to 
enter business in Miami, Florida. 


Rivett Lathe & Grinder, Inc., 
Boston, Mass., has announced 
the appointment of the Paul- 
Munroe Company, 4867 East 
Gage Ave., Bell, Calif., as the 
Los Angeles and Southern Cali- 
fornia representative. Mr. Wil- 
liam G. Paul Jr., was formerly 
with Kobe Inc., district repre- 
sentative of Los Angeles area, in 
sales and field service. James E. 
Munroe was, prior to his asso- 
ciation with Mr. Paul, the Chi- 
cago district engineer for The 
Fluor Corporation, Ltd. 


Pathon Manufacturing Co. 
has moved their shop and of- 
fices to 3823 Pacific Avenue, 
Cincinnati 12, Ohio. Their new 
shop provides larger facilities 
for the manufacture of hydraulic 
and pneumatic components. 


New district representatives 
for Southern California and 
Maryland were appointed by the 
C. A. Norgren Co., Englewood, 
Colorado. Ted W. Sess was 
named a district representative 
in Southern California. A. Louis 
Hacker has been appointed rep- 
resentative in the Maryland and 
Washington, D. C. area. 


APPLIED HYDRAULICS 
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Keeps the Piston Rod CLEAN 
in Extreme Temperatures 
—High or Low 


SPRING LOADED with 
“SQUEEZE-GRIP” ACTION 


The piston rods of landing gear, bomb lifts 
and other hydraulics can be kept absolutely 
clean and free from all foreign bodies in- 
cluding ice in extreme temperatures high 
or low with Fall Wiper Rings. 


USED DURING WORLD WAR 2 


Accepted during world war two and used 
ever since by the Military is proof the Fall 
Wiper Ring is correct in design, that it has 
high quality workmanship strictly adhering 
to MIL-S-5049 with rigidly controlled in- 
spection. 

Made in all sizes for piston rods from 

Y2"* to 13° diameter. (Military part 


numbers range from AN6231Al, ‘'/2°' 
diameter to AN6231A71, 13'' diameter). 


Write, wire or phone us regarding your 
needs and/or wiper problems. 


ACE PRODUCTS (0. 


Toledo 1, Ohio, U.S.A. ‘Phone ADams 6513 





WM, 


Eas 


FWR-3C 


3 Piece Type 
Spec. AN6231A. 
Spec. MIL-S-5049 
We make sizes 
AN6231AI-'/2” to 
AN6231A71-13” 


FWR-2P 
2 Piece Type 
industrial 


Covered by Pat- 
ents Issued and 
Patents Pending. 
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High Capacity Power Unit 
The photo shows a double pump power unit with a 
complete set of valves mounted on the cover. The 
valves mounted include solenoid controlled, pilot 
operated four-way valve, pressure reducing, se- 
quence and check valves as required for the opera- 
tion of a bar push pointer a as is used in con- 
junction with a drawbench. The double pumps are 
completely unloaded whenever solenoid controlled 
four-way valve is in neutral position during idle part 


of cycle. 
“HYPECO” 
HYDRAULIC POWER EQUIPMENT CO. 


Custom & Standard Hydraulic Power Units 
Box 431 North Lima, Ohio Phone 9-3717 
(Youngstown Suburb) 
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For AUTOMOTIVE, RAILROAD, 
MARINE and MACHINE 
TOOL INDUSTRIES 


rry Hydraulic 


SELF CONTAINED — the S 
outside power 


System is independent 
sources; ACCURATE, POSITIVE—transmitter 
motions are duplicated accurately and in- 

stantly; EASY TO INSTALL — average 

takes less than 1 hour; INSTANTLY SYN- 

CHRONIZED—to compensate for tempera- 
ture changes; VERSATILE—single or multi- 
station installations are adaptable to o 
wide variety of control requirements. 


SPERRY PRODUCTS, INC. 


707 Shelter Rock Road, Danbury, Conn. 











Your pressure gauges are as delicate as a watch. You 
can protect them from shock and vibration and avoid 
the expense of recalibration by using the Power Plus 
Pulsator, offered in two sizes 4%” and 4” N.P.T., 
all bronze construction—adaptable to use with air— 
water—oil or steam. 


Model A-100—'%,”" female N.P.T. e 
Length 2” s Price $4.50 
EA. 


Model B-100—¥.” female N.P.T. 








NEPTUNE POWER PLUS PRODUCTS COMPANY 


2228 Bellevue Detroit 7, Mich. 


Please send me . Power Plus Pulsators at the listed 


price of $4.50 each. 


SD EOE ae ee 
Company ... asic 
Co. Address 
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BY ANY STANDARD... 


ADEL Refinements assure Plus 
Performance for Your Equipment 


Designers and Engineers 
have set these standards for 
Industrial Hydraulic Equipment 


Rugged simplicity * Long life * Simplification 

of piping * Reduced installation costs * Greater 
accessibility for maintenance * Completeness 
of line * Over-all economy 


ADEL brings them all to you! 


Smooth economical hydraulic power 
for Pushing, Pulling, Lifting, 
Pressing, Clamping and Controlling. 


Illustrated are but a few of a wide variety 
of ADEL industrial hydraulic control 
equipment that offer definite benefits to 
both the user and builder of machine tools 
and many other kinds of equipment. 
ADEL products incorporate proven 
design and precision construction features 
that assure dependable operating 
efficiency over the years. A complete 
line for every application. 
You can simplify your Hydraulic Power 
Motion Problems by specifying ADEL. 


A FEW SELECT TERRITORIES 
ARE STILL AVAILABLE TO 
PROGRESSIVE DISTRIBUTORS 
OF INDUSTRIAL HYDRAULIC 
CONTROL EQUIPMENT. 
INQUIRIES INVITED. 












For complete engineering 

specifications and counsel, 

Address: ADEL DIVISION, 
GENERAL METALS CORPORATION, 
10771 Van Owen Street, 


Burbank, California 
DIVISION OF GENERAL 


VAR oe mes, 


Manufacturer f nd ane, Hydra ntr ae | pment 


a 


DISTRIBUTORS: AIR & HYDRAULIC ENGINEERING CO., NEW HAVEN, CONN. * RUSS CHAMBERLIN COMPANY, 
PORTLAND, OREGON * J. BOYD COATES, PHILADELPHIA, PA. * FRANK T. DONNELLY COMPANY, PITTSBURGH, PA. 
HASKEL ENGINEERING & SUPPLY CO., SAN FRANCISCO, CALIF. * HASKEL ENGINEERING & SUPPLY co., 
GLENDALE, CALIF. * HYDRAUUC BRAKE SUPPLY co., PHOENIX, ARIZ. © LINCOLN SUPPLY CO,, PROVIDENCE, 
R. |. © SCOTT EQUIPMENT AND ENGINEERING COMPANY, DAYTON, OHIO © H. F. SODERUNG co., 
SEATTLE, WASH. * ROBERT TAYLOR & SONS, SALT LAKE CITY, UTAH * WYATT SALES COMPANY, CLEVELAND, 
OHIO * CORBY SUPPLY COMPANY, ST. ‘LOuIs, MO. * INDUSTRIAL AIR & HYDRAULIC EQUIPMENT co, 
DETROIT, MICH. * HYDRAQUIP CORPORATION, HOUSTON, TEX. 
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The Twin Disc Clutch Com- 
Racine, Wisconsin an- 
nounces the 
appointment 
of Donald E. 
Beaton as as- 
sistant gener- 
al manager, 
Hydraulic Di- 
vision, Rock- 
ford, Illinois, 
The new posi- 
tion was cre- 

= Bacten ated as part of 
the overall expansion of Twin 
Disc, including the current 
$1,500,000 expansion at the 
Rockford plant. Beaton has been 
factory manager of the acces- 
sories division of ‘Thompson 
Products, Inc. for the past six 
years. 


pany, 





Otis R. Carpenter of the Berber- 
ton, Ohio works of the Babcock 
& Wilcox Company has been ap- 
pointed executive assistant of 
the company. Mr. Carpenter be- 
gan work with the B & W Lab- 
oratory in 1933, The next year 
he was transferred to the Erec- 
tion Department, working on the 
company’s Gauley Bridge proj- 
ect. After this he returned to 
the Laboratory and in 1947 was 
appointed director. 


John A. Robinson has been 
named sales manager of the east- 
ern and mid Atlantic regions for 
the Industrial Division of Min- 
neapolis-Honeywell Regulator 
Company. At the same time Jo- 
seph J. Matulis has been ap- 
pointed industrial manager for 
the midwest region to succeed 
Robinson and C. G. Behnke has 
been promoted to industrial 
manager of the Chicago branch 
office. Robinson succeeds O. B. 
Wilson, recently named _ field 
sales manager. 


Robert Ocehler has been ap- 
pointed Chicago district sales en- 
gineering manager for Anker- 
Holth, Division of The Wellman 
Engineering Company. Mr. Oeh- 
ler comes from the Sinclair-Col- 
lins Valve Company, where he 





was assistant chief engineer. 


APPLIED HYDRAULICS 
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the circle seal 


principle 


provides sealing assurance 
never before offered in 


CHECK VALVES =< 


VACUUM BREAKERS 


SENSITIVE LOW PRESSURE 
VENT OR RELIEF VALVES 


precision check valves 


oe 


JAMES*DOND=CLARK 


1247 East Green Street, Pasadena 1, Calif. 
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Engineering data 
sent free of charge 
on request. 





HYDRAULIC . FUEL BOOSTER 
PUMP (Gerotor Type) ° PUMP type tTFD 8200 


Type 389; Model 2 & 3 
Mfg. by ECLIPSE-PIONEER 
Guaranteed brand new. 

Original packing 
Capacity 3'/2 g.p.m.; * 
600 p.s.i.; 24 v de motor. e 


+ by 
« THOMPSON PRODUCTS, INC. 
Guaranteed brand new. 
Original packing. 
Capacity 180 g.p.h.; 
8 p.s.i.; 24 v dc. 5.2 Amps. 


Pump also available as separate unit 


A large quantity on hand. 
Offered at a fraction of the original cost. 


Write or phone for particulars.. 


Se | EDERATED EQUIPMENT CC 





357 West 17 St. * New York, N.Y. * Phone: Algonquin 5-2145 
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Last Word in... 


ENGINEERED HYDRAULIC DELUXE 


Package Units 


“If it’s Hydraulic, Century Designs & Builds Them” 


We specialize in 30 to 500 
gal. reservoir units with any 
makes or combinations of the 
commercial lines of pumps and 
valves to meet your specs. 


We modernize your present 
equipment in use now; let us 
propose our manifolded valve 
mounting panels to cut down- 
time, by eliminating cause. 


Our units were designed to 
meet or to surpass all "J.1.C." 
standardizations and not copied 
from other existing similar 
power units. 





Several Styles from Stock—Write for Details 


POAW ETA TA WIR DOM AY 


© DETROIT 35, MICHIGAN 


18135 JAMES COUZENS HIGHWAY 








Depend On 


DARCO!e 


PRECISION 














SEALS 
for 


Guaranteed 


Performance! 


PRECISION SEALING is a “must” to engineers and designers 
in today’s era of highly specialized mechanisms and equipment. 
No problem is too difficult for us to tackle. Consult our Engineer- 
ing and Service Departments with your specifications for DIA- 
PHRAGMS and other PRECISION-MOLDED RUBBER PARTS. 

COMPLETE O-RING STOCKS of Dash Numbers 6227, 6230 and 
6290 series to meet specifications MIL-P-5516 and MIL-G-5510 
available for your immediate and long range requirements. 


¢ Write or ‘phone for design and installation 
data and comprehensive O-Ring Catalog. 


The DARCOID Company 


INCORPORATED 


Authorized Distributor for The Goshen Rubber 
Company on all Specification Molded Parts 


145a Sixth Ave. * New York City * "Phone Algonquin 5-1393 
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Greer Hydraulics, Inc. an- 


closer business relationships 


nounces the opening of a branch with Greer customers among 


office in De- 
troit, Michi- 
gan. The of- 
fice which 
will be lo- 
cated at 2832 


East Grand 


the manufacturers of Detroit 
and the surrounding area. 
Jerome Komendera has been ap- 
pointed to supervise tHe aviation 
section of the new office dealing 
with aviation and industrial test 
equipment with special emphasis 





hydraulic activities. 

Greer also has appointed 
Wade P. Lamson to its sales 
engineering staff. Mr. Lamson 
has been employed by Greer in 
its electrical design department. 


Sundstrand Machine Tool Co. 
announced the formation of a 


on the company’s rapidly ex- 
panding jet test equipment pro- 
gram. Owen Irland will take 
charge of all other industrial 


Blvd. will 
enable the 
company to 
maintain 


wholly owned subsidiary, Sund- 
strand International Corpora- 
tion, to conduct and promote the 
export business of the various 
divisions of the parent company. 
Richard H. Olson, former direc- 
tor of export sales of Sundstrand 
Machine Tool Co., was elected 
vice-president of the new sub- 
sidiary and will head its opera- 
tion. 








J. Komendera 





THE MARKET 
PLACE 


Classified Advertising 





al 








MANUFACTURING 
REPRESENTATIVES 
AND DISTRIBUTORS 


Prominent manufacturer of air 
and hydraulic cylinders has open- ; 





“Top Billing” . . . that’s what GRC 
“©” Rings rate where there's a 
constant fight in high tempera- 
ture sealing. For instance: two 
specially compounded stocks — 
+380° Buna and +500° Sili- 
cone—provide a “one-two” 
knock-out punch that’s cooling off 
contenders when the “heat’s on”. 


ings for those qualified. Please 
state experience, lines carried, and 
territory extent. Replies kept con- 
fidential. Box 7152 APPLIED 
HYDRAULICS. 








SALES ENGINEER AVAILABLE 


Experienced in design, sales and 
application industrial hydraulics 
and pneumatic equipment and cir- 
cuit components. Mature. Midwest 
location. Box 7252 APPLIED HY- 
DRAULICS. 


OF GRC CHAMP “O” RING 

_— In bout after bout GRC Champ “O” Ring has 
earned a clear cut decision over: High Static 
~_ Pressures, reciprocating pressures, shock, 
~ surge, drop and vacuum. Outpointed Friction 
with low break-out, seizure, strain and ad- 
herence factors. ‘Killer’ Twist was tamed 

with GRC compound No. 1052 (MIL-P-5516). 


\ \} // NG ACHIEVEMENTS 
% / Ly OTHER CROWNI 













SALES ENGINEER WANTED 


Good opportunity in small, well 
established organization in fertile 
mid-west territory. Specialists in 
hydraulic and pneumatic compo- 
nents. Engineering degree and 
some experience in sales, machine 
or tool design desirable. Age 24 
to 30. Box No. 6152 APPLIED 
if you want a piece of GRC Champ “O” Ring, it’s vendemmabieaniend 


yours for the asking. Simply write for Catalog C. 








FOR SALE 


200—2 HP Hydraulic Motors, 
Model 10 GM Gear Type; mfg by 
HPM. Write Gary Steel Products 
Corp., Norfolk, Va. 














GOSHEN, INDIANA 


1572 S. TENTH STREET . 
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Dependable Hydraulic Seals 


Minnesota O-Rings function in air 
or gas systems as well as in hydraulic 
systems. Air cylinders... hydraulic 
valves . . . hoisting mechanisms... 
water pumps . . . bottling machines 
.. . refrigerators . . . motors... 
lubricators . . . are a few of their 
uses. Minnesota’s exclusive injection 
process makes possible very close 
dimensions, uniformity in mass pro- 
duction and downright economy. We 
use special compounds of synthetic 
rubber to meet your exact require- 
ments. Let us quote on your next 
hydraulic packing installation. 


RS Manufacturers of 
: all types of small 
rubber parts 


Write for O-Ring Catalog 
MINNESOTA RUBBER & GASKET CO. 


3630 WOODDALE AVE., MINNEAPOLIS 16, MINN. 


MS 
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PECIAL BARGAIN 




































V-17 Poppet type. Pressure balonced, 
Of at! neutral position, Piston type 

) with built-in relief valves for limit 
of cylinder strokes. Has 5/8” AN 
tube size (7/8"~14 thread) inlet 
a. : » Ports to the cylinder 
ee 1/2” AN tube size with 3/4"-16 gz 

— 


















thread, Mony mare in stock. Send for list. 


We corry the World’s Largest 
lic Equipment featuring over 20, 
Stn & Type-Coneboos 
wmps. Fittings, Valves, Tanks, Hose Fittings. Ae 
Let us solve your Hydraulic problems .Write for inform.’ >= 
6321 SAN FERNANDO RO 


PALLEY M FERNAND 


SUPPLY COMPANY GLENDALE 1, CALIF 


¥29 HYDRAULIC CYLINDER 
sii Gives 20,000!bs. thrust (push pull) using 1500 PSI line 
pressure os obtained from ow hyd. pumps. Or will pro- 
duce 40,000 Ibs. thrust with 3,000 Ibs. line pressure. CAN ALSO 
BE -OPERATED ON LOW PRESSURE AIR SYSTEMS. 4” Bore, 14” dia. piston shaft, 18” stoke, 
et any We Sutget with yey teats tom a and swivel type high pressure 
s ipe brocket for easy use. ‘ rood farm and shop inery, presses, etc. 
a cr corennan SINID nae pe 8 wow 29. 
HYDRAULIC CYLINDERS 4 
NO. 3A = Bore 1", Shaft i" 
Sete 3°, tga ioe, 7675) TRANSMISSION 
NO. 9E = Bore 1-3/8", Shaft 1” litt Nene 
15-5 /8* , 1 oa 75 stont torque ot all speeds with 
Stroke 15+5/8”, Length 15% acde Te variable volume reversible, 
pathy = Bore 1%", Shalt 1 16 50 piston ne (controlled by out- 
. 26", Length 234%".... i ° me tyne oveniviog aa hydraulic — yo 
pressure, Dash pot for smooth contro ‘ower 
. R.P.M, - 0 to 1/3 input R.P.M. in both di 
Hi-PRESS. HOSE |} Raves S000 eras 
«Input R.P.M. 1800 cont 4000 j i fe 
(FUEL~OIL & AyR) Deuh pot con bo removed fr grote RPM dal for 
s, icotor Set Mills, C . 
i tt ane = NG 20 Thread — 16” long with Cors, yay Gearing, et. includes 2 4" Parr 
‘emale fitting ot either end, . .95¢ each, | 3 for input and power take-off, 
‘Vk Tube Size ~ 7/16 x 20 Theeod ~ 22” lang with [C2e" Coverament approx. $400.00 37 SO 
ee eee ass 954 coc jt iPS 
3/8” Tube Size ~ 9/16 x 18 Thread < 20” , 
Female fi ot both ends, . « 5 iti a 4 
Feet atts a Prt tater, ge 
2" Tube Size = : a revolution. Has capacity of 6 gal. 
oth ftinge or tgth ead eed ~ 24 Jong. with beer minute ot 3000 RPM at 1500 PSI continuovs 1875 
Same os above but 67” long, « « «+ $3.75 cechg™,!5 seconds. Operating speed of 3750 RPM. inter 
P i otote: 
Fee eg Ba te Raned = We Seti aiinascesete : 19.49 
= » fittings e ese . 
° v P-3 STRATO POWER with 
in voriable flow control valve in head. 
Positive displacement piston type. Dis+ 
places 450 cus in. per revolution, Two 
|. per minute capacity at 1500 RPM at 
ma” 1250 PSI, Pressure limit, 1250 PSI con- 
tinvevs. 1400 PSI for 15 seconds, Op-. 
erates at 3750 RPM, intermittent max: 19.50 
4500 RPM. Rotation either direction 
without adius EW 
J Bo Pn nay 
A = 4". 
a agp Rl PE 
vp to 2000 Ibs. Xint. C . 
4-5 VICKERS. = 10°'.dic. Built te 
ston 2.000 Psi. /Q7S 



















Accumvleters are veed fer constant presew 
both in line end reserve storage fer instant 











; DG-230 ot BARG 

in machine tools (taps, drilfs, dies, ream- 

ers, etc.). Hydraulic Cylinders, Valves, 

Pumps & Motors. Air Tools & Beorinasy, 
for FREE COP) ODA 
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| SUPER SEAL 
AN 6231A 
meel highest precision standards 


Hydraulic components using Super Seal Scraper 
Rings are equipped with rings exceeding require- 
ments of Govt. Specs., MIL-S-5049. AN6231A 
made to highest precision standards ... “gage 
tolerances.” Metal-to-metal fit maintained with 
minimum interference and breakout pressure. 
Write, phone or wire for full facts. Good deliveries. 





AN6228 and AN6229 
"Vv" Ring Adapters 


inc. 


3629 NORTH DIXIE DRIVE 
DAYTON 4, OHIO 


ELECTRONIC and HY- 
DRAULIC Components 
our specialty—from met- 
allurgy, thru machining, 
heat treating, ass<mbly, 
plating, final assembly. 
Widely experienced. 
Worth consulting on your 
problems. 























IMPORTANT 
FEATURES 









ok FOR MANY VARIED INDUSTRIAL USES: 


@ Roilrood Diese! fuel lines 
@ Marine fuel loading lines 
@ Tonk ond Line Pressure Tight Cops 
@ Processing and Chemico! industries 
@ Petroleum loading valves and connections 






@ Liquid tronster ond closed hydroulc systems 


OPEN COUPLINGS 


Features like these mean 
CONNECT WITH ROYLYN! 


| a SIZE RANGE... % inch to 2% inches. Up to 6 
| inches in some styles. 

%& PRESSURE RANGE... . 6600 to 650 P.S.1. 
! %& MATERIALS . . . Aluminum alloy, bross, corbon 
1 steel, alloy steel ond stoinless steel 
| %& OPERATION. ..A simple “twist of the wrist"— 
" NO TOOLS REQUIRED! 

%& POSITIVE LOCK . . . Locks with o “snap” and 
I positively will not uncouple with vibration, 
! pressure or rotation of the connected hose. 
i %& SAFETY... Laboratory tests for extremes of heat, 

cold, vibration and years of hard service have 

proven its rugged reliobility. 

%& VERSATILITY. .. Open nipple can be used with 
1 self-sealing coupling to provide shut-off on 

one side only. Also open coupling can be 

I used with self-sealing nipple to provide 
1 check valve action. 
| There is a Roylyn Coupling available fer practically 

any type of flexible connection for air, woter, hy- 
! dravlic and chemical applications. Write today for 
free illustrated catalog and nearest dealer. Inquiries 
regording available dealerships are invited. 





Koylyn 


IMCORPORATED 


ww 


ROYLYN, Incorporated 


1700 STANDARD AVE., GLENDALE 1, CALIF, 
WUX. TWX GLENDALE. CALIF. 7158 


}? “ 
“a makes Gooa Couacctiaas far ou; 






A 
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Reliance Electric Opens New Plant 


Faced with a pressing need to 
broaden the scope of its facilities 
for designing, developing, and man- 
ufacturing motors and associated 
electric drive control equipment 
for industry, The Reliance Electric 
& Engineering Company late last 
year completed and put into opera- 
tion a $1,800,000 plant in Euclid, 
Ohio. 

Design-wise the new plant is dis- 
tinctive in many respects. Planned 
for multifunctional usage, its pro- 





duction facilities are readily con- 
vertible to meet the changing re- 
quirements which may be brought 
ae ee a A 2 Ty eer. 

eee dl “ a 





Ee) 

- - = =“ 

7 PJ > “a ‘. 6 * 

> we a TE 
about by new product develop- 


ments. 
The plant enables Reliance to 





centralize conveniently the compa- 
ny’s diverse technical service func- 
tions and facilties required in de- 
sign, production, repair and service. 





Air Cylinder Application 
Eliminates Loading Ramp 


A vertically mounted, double act- 
ing air cylinder, set up in a welded 


‘frame as a power source to empty 


scrap carts by a simple tipple action, 


installed at the Burroughs Adding 


Machine Company, Detroit, Mich., 
has eliminated the need for the con- ' 
struction of an expensive loading 

ramp. ‘ 








MULCONROY Wy dranke 
LO} a) 21-1 a 





Photograph courtesy Compressed Air and 
Gas Institute 


Hand carts, loaded with waste or 
scrap, normally are wheeled to a 
loading platform and dumped into 
baling chutes or trucks. Loading 
platforms, if they must be added, 
are not only expensive but take up 
premium space at dock areas. 

Burroughs solved the problem 
simply and inexpensively by an in- 
genious arrangement in which a 
cable attached to the rod of the 
cylinder raised and tipped the cart 
on the piston return stroke and 
lowered the cart on the forward 
or out stroke. The cylinder is 
mounted at the side between verti- 
cal members of the welded frame. 


With “Press-Lock” Couplings attached, 
Mulconroy Hose Assemblies provide a new 
measure of safety, efficiency and economy for 
all operating or control lines on every type of 
hydraulic equipment. They are available in 
three basic hose constructions, to meet any 
required working pressure; in a full range of 
sizes and in lengths up to 50 feet. Quickly 
and easily installed by attaching standard 
male threaded end of each “Press-Lock” 
Coupling. 


Cut-away view showing 
unique construction of 
“Press-Lock” Coupling. 
Note that entire hose 
wall is employed. 








Three-way gripping efficiency is provided by 
the “Press-Lock” Coupling, as follows: Inner 
section of hose wall is pressed into corru- 
gations on stem; outer hose wall, with rein- 
forcing wire, is displaced under pressure into 
openings in coupling sleeve; sleeve is an- 
chored to collar on stem, back of hex portion. 


Because the entire hose structure is employed 
in attaching the “‘Press-Lock’”’"— no part cut 
away—hose will withstand shock loads and 
continuous flexing far beyond the limits 
attainable by use of conventional type coup- 


lings for this service. 


Write for Illustrated Catalog 


"MULCONROY Sarl... 





MULCONROY €0.(G, 


39329 JEFFERSON ST., PHILADELPHIA 31, PA. 





WHERE OTHERS Sion!” 
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The loaded cart is pushed into 
lifting position, being guided by 
channel bars. The cradle has two 
arms which are slipped into sleeves 
on each side of the cart, holding 
the cart firmly. When the operator 
reverses the convenient hand valve, 
the cylinder retracts lifting the cart 
and discharging its contents. The 
cylinder lowers the cart to the floor 
when the valve is again reversed. 
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NOW FINGER-:TIP STEERING! 
... with PESCO HYDRAULIC PUMPS 


Right now, many Americans are enjoying the thrill of hydrau- 
lic power steering for the first time. Complete and absolute 
control of the vehicle is obtained at all times . . . perfect 
safety, even on soft shoulders or in case of a blowout. Now, 
just the touch of a finger to the wheel, at any speed, and the 
vehicle responds surely and easily. 

Less driver fatigue and increased pay loads for truckers are 
just two of the many benefits of hydraulic power steering. 

Pesco engineers have worked hand in hand with automotive 
engineers in the development of a pump for this unit, which 
is one more in a long series of important developments in the 
field of pressurized power and controlled flow. 

Investigate the advantages of hydraulic power steering for 
the vehicles you manufacture. Perhaps Pesco’s experience can 
be helpful to you. Why not call us? 







New Pesco Hydraulic Power Steering unit for 
passenger cars consists of pump and reservoir. 





BORG-WARNER CORPORATIVG 


24700 NORTH MILES ROAD BEDFORD, OHIO 
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Gu MARINES’ LIFELINE to the sea 
was in danger. A Communist force of 4,000 men 
had seized the key hill overlooking Hagaru-ri in 
the desperate Chosin Reservoir fighting. The hill 
had to be taken. But there were no combat forces 
available to make the fight. 


Lieutenant Colonel Myers, then a major, rallied 
together clerks, cooks, and other service personnel, 
and led a makeshift unit of 250 men in an assault 
up the snow-covered 600-foot hill. Lacking combat 
officers and non-coms, Colonel Myers ranged the 
entire attacking front, leading his outnumbered 
forces upward in the face of murderous fire con- 
centrated on him. After 14 hours of bitter struggle, 
the enemy was routed, the hill captured, and the 
route to the sea secured. Colonel Myers says: 


“When a handful of men can help turn the tide 

of history, just think of the invincible strength of 

150 million people working toward a common goal 

—a secure America! That’s what you, and millions L § | | 
of people like you, are accomplishing with your t. OLOnNe 
successful 50-billion-dollar investment in United 


States Defense Bonds. Reginald R.N lyers, USMC 


“Peace doesn’t just happen—it requires work. 
Our troops in Korea are doing their part of the 1 
job. You’re doing yours when you buy United Mec 
States Defense Bonds. Together, we can hammer 





al of Honor 


out the peace we’re all working for.” 


7 * * 


after May 1, 1952 average 3% interest, compounded 
semiannually! Interest now starts after 6 months and is 
higher in the early years. 2) All maturing E Bonds auto- 


Now E Bonds earn more! 1) All Series E Bonds bought } i 


matically go on earning after maturity—and at the new 
higher interest! Today, start investing in better-paying 
Series E Bonds through the Payroll Savings Plan where 
you work or the Bond-A-Month Plan where you bank! 


Peace is for the strong! hor peace and prosperily save with U. S. Defense Bonds! 
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The U.S. Government does not pay for this advertisement. It is donated by this 
publication in cooperation with the Advertising Council and the 
Magazine Publishers of America. 
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